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The new 384K Quadboard a Serial Pott, too. Fully program- 

by Quadram is the most mable, use it to connect to plotters, 

comprehensive board you can modems, and other serial devices, 

buy for the IBM PC or XT. Now • Chronograph: And Quadboard's 

with added hardware features Chronograph (Real-time clock/ 

and advanced software. But calendar) keeps your system's 

at a very low price. clock up-to-date. 



• Game Port: The new 

Quadboard has an IBM 

compatible Game Port. 
\ Plug in a joystick or 
\ game paddles, and fire 
^ \ away. 

\ • 1/0Bracket: 

Quadboard now 
comes with a special 
^ 1/0 bracket. Use it to 

organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 




QUADBOARD 



• Expandable to 384K: 

The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PC's memory up to the 640K limit. 

• QuadRAM Drive: Plus, with 
Quadboard you get advanced 
QuadMaster Software. Including 
the QuadRAM Drive program. 

Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 

you store and retrieve data 
quickly and easily. Or take 
advantage of QuadMaster disk 
caching. To access frequently 




used data whenever you need it. 

• MasterSpool: QuadMaster 

Software also includes 
MasterSpool. Use it to set up a 
software print buffer quickly and 
easily. This advanced spooler lets 
you pause at any time, back up or 
move forward in a file. Choose 
just the amount of buffer space 
you need and stop waiting on 1 
your printer. " 

• Qswap: Another feature of 
QuadMaster Software is Qswap. 
With Qswap change line printers 
1 and 2 back and forth, with just 
a few keystrokes, as often as 
you like. 

QUADBOARD STANDS OUT FROM 
THE PACK 

Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes close. 
Because Quadboard is designed 
for performance. Engineered 
. for dependability. 




And built in the continuing 
tradition of Quadram Quality. 
There are many 
imitators, but only 

Ml lnl one leader - So make 
IM Wl™ sure you ask for 
Quadboard by 

computer 

--— w enhancement 

products. 

Compare. See why more Quadboards are 
bought than any other multifunction board... 




QUADRAM 

CORPORATION 

An intelligent Systems Company 


4355 International Blvd./Norcross, Ga. 30093 

(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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ARE YOU TIRED 
OF FLOPPY EXCUSES? 


“EXCUSE ME, 1 REALLY HATE TO 
BOTHER YOU AT A TIME LIKE THIS 
BUT THIS DISK IS COMPLETELY FULL!’ 




Quadram presents QuadDisk. 
the Winchester hard disk 
system that lets you leave all 
those floppy disks—and their 
excuses—behind. QuadDisk does 
everything that floppies do. only 
better. And faster. 

A lot of storage in a little space 

For starters, QuadDisk will take 
care of your storage problems— 
:in more ways than one. QuadDisk 
comes in 5,10,16.22 and 65 
megabyte capacities for all the 
on-line storage space 
u need. That’s any- 
s from about 20 
3 floppies worth 
nformation. Or up 
10 pages of 
I—and then 


it this powerful hard disk 
simply slips into your 
•nd 5W' floppy drive space 
become an integral part of 
:em. 

ieady when you are 

minutes to install 
d QuadDisk is there to stay. 
luadDisk is always there when 


you 

need it. 

And it works 
fast. QuadDisk 
accesses information 
faster than a floppy. And can 
perform up to 9 tasks at once. 

It comes complete with its own 
software. And a file utility that 
guides you when you want to 
run and manipulate files and 
programs. There’s nothing hard 
about using this hard 
disk system. Just follow 
the simple commands 
on the screen. 


Quality. Its the mark of 
dependability and perfor¬ 
mance from the leader in 
microcomputer enhancements. 

Visit your local 
computer retailer 
today and ask to 
see QuadDisk in 
action. When 

you compare f ..BB. 

it to the floppies, there’s no excuse 

not to buy QuadDisk. 

" s - 


QUADtW't QUALITY 


Safety first 

QuadDisk protects your 
work like no floppy can. 
And for added data security, 
there’s QuadDisk with removable 
cartridges for up to SMB on-line 
mass storage and virtually unlimited 
off-line storage capacity. Just pop 
one in when you’re ready. Pop it 
out when you’re done. 


Quadram Quality 

You'll find that QuadDisk is 
backed by reliable Quadram 


©Copyright 1984 Quadram Corporation. All rights reserved. 
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Computer stores were full of programs 
for the COMPAQ Portable 
before there was a COMPAQ Portable. 

Here’s why 


The COMPAQ Portable runs a 
ISA variety of programs for designing 
color charts and graphs that can 
enhance your business presentations. 


j29 


T he COMPAQ™ 

Portable Computer 
more programs than any other 
portable computer. In fact, it runs 
more than most nonportable personal 
computers. 

All of the popular programs written 
for the IBM® Personal Computer will 
run on the COMPAQ Portable. 
There are hundreds of them, and 
they run just the way they come out 
of the package. 


Find out, “What if* ♦ ♦ V 9 

With the COMPAQ Portable and one 
of the popular spreadsheet programs, 
you can create a budget, a plan, a cost 
analysis or an estimate. In minutes you 
can do updates that normally take 
hours. You can examine several alter' 
natives in less time than it would take 
to do a single problem by hand. 

Spend more time thinking and less 
time crunching numbers. 


Money management 
made portable 

With the COMPAQ Portable you can 
take advantage of financial programs 
for professional money management. 

•Receivables programs tell you who 
owes money and since when. Payables 
programs give you control of outgoing 
cash. General ledger programs record 
financial histories. Payroll programs 
keep records and generate checks. 
Inventory management programs 
help you control investment. 

You can take computerized account' 
ing wherever you need it and keep 
closer contact with your company’s 
financial status. 


Word processing to go 

Imagine the power of a portable word 
processor. Choose from a wide 


Others enable you to send elec' 
tronic mail. 

A world of business information 
is available wherever you and the 
COMPAQ Portable go. 

♦ ♦ ♦ and lots of others 

There are programs for designing 
graphs and charts, for tracking com' 
plicated schedules, and for electronic 
filing. There are powerful integrated 
programs that let you perform several 
tasks after entering data only once. 

The wealth of programs and con- 
venience of portability make the 
COMPAQ Portable the most useful 
personal computer on the market. 

The COMPAQ Portable comes 
standard with one 320K byte diskette 
drive and 128K bytes of memory. A 
second diskette drive and additional 
memory are available. 

The bottom line is this—you just 
can’t buy a more practical, useful, 
productive computer. 


For the location of the Authorized 
Dealer nearest you, call 1-800- 
231-0900. 


©1983 COMPAQ Computer Corporation 
COMPAQ™ is a trademark of COMPAQ Computer 
Corporation. 

IBM® is a registered trademark of International Business 
Machines Corporation. 
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The COMPAQ 
Portable runs all the popular programs 
written for the IBM Personal Computer. 


variety of programs to meet your 
specific writing application with the 
COMPAQ Portable. 

With word processing programs and 
an optional printer you don’t have to 
start fresh when you need to make re- 
visions. You can change formats, move 
paragraphs, and automatically search 
for the parts that need to be updated. 

In other words, you can work 
smarter—not harder. 

Computer conversations 

There are a number of com' 
munications expansion 
boards and programs avail- 
able for the COMPAQ 
Portable. 

Some allow you to access 
a variety of central com¬ 
puters over the phone. You 
can have headquarters infor¬ 
mation wherever you travel. 

With others you can pull 
facts from data banks on thou¬ 
sands of topics. 































In the Hard Disk Jungle 
Tallgrass Clears 
A Path 
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In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM® PC/XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image” streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet®and EtherShare™ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

Available from COMPUTERLAND® Entre® 
Computer Centers, MicroAge® Computer Stores 
and other participating computer dealers. 

New! 

IBM-XT Cartridge 
Tape Backup 

World Headquarters: Tallgrass Technologies Corp. 11100 W. 82nd St. 

Overland Park, KS 66214 '913 492-6002 Telex: 215406 TBYT UR 

Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada L4V 1H2 416 673-3244 

European Distributor: CPS Computer Group, LTD 
Birmingham, England B276BH (021) 7073866 

Australian Headquarters: Tallgrass Technolgies (Australia) Five Dock Plaza. 

Suite 12 '50 Great North Road Five Dock Sydney, N.S.W. 2046 (02) 712-2010 
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Tallgrass 
Technologies 

Corporation 


IBM® is a registered trademark of International Business Machines Corp. PCnef 1 is a trademark of Orchid Technology- EtherShare is a registered trademark of 3Com Corp 
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NEW TRACS 
TO MAINFRAME 
POWER 




Software Module Marketing — 
the high tech marketer that 
brought you the unique SMM/ 
TRACS telecommunications sys¬ 
tem — now brings the same pow¬ 
erful capabilities to management 
for IBM Personal Computers. 

COMPLETE MENU-DRIVEN 
FUNCTIONS 

Now you can move into the fast 
lane of information flow. Using 
your IBM PC and PC-TRACS 
as a dynamic management tool, 
you can obtain data residing 
on other computers including 
Honeywell, Burroughs, and 
NCR. Spreadsheet analyses, 
financial modeling, even report 
writing — PC-TRACS distributes 
workloads throughout any DP 
system. 

BISYNCHRONOUS — Send or 
receive updated information to 
any bisynchronous mainframe, 
mini, and/or micro unit. 

COMPARE THESE UNIQUE 
FEATURES 

PC-TRACS eliminates RJE 80- 
character restrictions (most 
mainframe/mini/micro sys¬ 
tems) ... Sends and receives 
fixed or variable length rec¬ 
ords ... captures complete 
mainframe data (receives multi¬ 
ple calls in single PC-TRACS 
session)... Provides unat¬ 
tended receive mode. 


STERLING 

SOFTWARE 

MARKETING 


Formerly Software Module Marketing 


Crocker Bank Building/Penthouse 
1007 Seventh Street 
Sacramento, CA 95814 
(916) 441-7234 
(800) 824-8512 
Telex 377314 


IBM. Honeywell. Burroughs, and NCR are registered 
trademarks ol International Business Machines 
Corporation. Honeywell Information Systems. Burroughs 
Corporation, and National Cash Register Corporation, 
respectively. 
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The art and science of making it work 


Will Fastie 


In my previous life (before PC Tech 
Journal , that is), I was a software de¬ 
veloper. I was fortunate enough to be 
surrounded by an extraordinarily 
gifted and talented group of software 
experts, from whom I learned so 
much. Many in this group prided 
themselves on their clear, rational 
designs and their almost uncanny 
ability to write perfect code, pro¬ 
grams that ran the first time. They 
often did that, much to the chagrin 
of us lesser mortals. 

Every once in a while, these 
giants would falter, and some insid¬ 
ious bug would find its way into 
their code. Sometimes the originator 
of the bug would find and correct it, 
but sometimes the bug would elude 
even the most tenacious attempts to 
find and eradicate it. Then, a special 
breed of programmer would be called 
upon: a debugger. 

I remember sitting in a computer 
room in Florida ten years ago. I was 
exhausted. I was in trouble. An im¬ 
portant piece of my code worked 
fine, except that some of the termi¬ 
nals under its control would not re¬ 
spond. Worse, two versions of the 
system running an identical copy of 
my problem behaved differently: 
only one exhibited the bug. All this 
under the nose of my boss, who I 
was sure would can me any minute. 
Then he spoke up. 

"It's a broken wire on the con¬ 
troller between the third and fourth 


bits of the address shift register." Uh 
huh. Sure it was. 

It sure was. I was never so im¬ 
pressed in my life. 

Now, I can say (with or without 
modesty as required) that I have 
solved a few in my day. I have also 
spent quite a bit of time producing 
tools to help me in the process. 
Without those tools, I think I might 
never have been a hero. 

There can be little doubt that de¬ 
bugging is a scientific process. After 
all, computer systems are determinis¬ 
tic (that is, when they are working 
properly) and can therefore be de¬ 
scribed mathematically. Thus, it can 
be guaranteed that bugs will be 
killed if the programmer follows a 
strict, logical process. Right? 

HA! I and thousands of other 
software developers wish it were that 
simple. The problem is easy to state: 
although debugging is strictly a 
mathematical problem, there are too 
many data points to consider (many 
of which are unknowns anyway) to 
successfully determine the describing 
function. That's a mouthful, isn't it? 
Think of it this way. If you knew 
the rules under which the system 
was operating, you could properly as¬ 
sess a particular behavior. Sometimes, 
however, you can build a system and 
not be completely aware of the rules. 

Most software developers have 
been through this before. Sometimes 
we see a bug and say "Oh, I know 
what happened there. I forgot to put 
a semicolon on my PRINT statement 
in line 11457!" Sometimes we see a 


bug and say "No way. Period." Of 
course, we're quite wrong since the 
bug is there staring us in the face. 
Perhaps we don't want to admit our 
own error, especially when we don't 
happen to know just what it is yet. 

And so sometimes it is wiser to 
consider debugging an art, something 
requiring practice, experience, intui¬ 
tion, insight, and creativity. On that 
long night in Florida, I doubt my 
boss reached his conclusion through 
a rigid thought process. Instead, I am 
sure he let his mind wander until 
his intuition started narrowing the 
problem domain, with the result be¬ 
ing a flash of insight. Then he ap¬ 
plied some logic: instead of just voic¬ 
ing a suspicion to be explored, he 
reasoned the precise bug. 

By the way, that bug was esoter¬ 
ic. My code had not changed from 
version to version, but the system 
had grown one 16-bit word in size, 
moving an input buffer one word 
higher in memory. It was a short 
buffer, but the movement caused it 
to cross a 16-word boundary. The ad¬ 
dress register on the controller board 
could accept the proper buffer ad¬ 
dress but, being broken, couldn't in¬ 
crement across 16-word boundaries 
during the DMA process, wrapping 
instead. So, in one version my code 
worked and in the other it did not. 

That leap of insight on the part 
of my boss pales in comparison to 
the one made by another associate of 
mine, John Dalesio. He simply real¬ 
ized that a tool could be built, de¬ 
signed its function, and then went 
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High Speed Interfaces 
for Personal Computers 


IBM PC Compatibles 


RAINBOW 100 


Zenith Z-100™ 
TI professional 


Language Support—BASIC, 

C, FORTRAN, Pascal, Assembly 

Operating Systems—PC DOS, 
MS-DOS, CPM 86/80, Z DOS, UN 

Software Compatible with our 
family of IEEE-488 Interfaces 
for VAX, PDP-11, LSI-11, S-100 


Multibus computers. 


The Leader in IEEE-488 
Computer Interfaces 


12109 Technology Blvd. 
Austin, Texas • 78727 
800/531-5066 • 512/250-9119 


Rainbow" is a trademark of Digital Equipment Corp. 

IBM PC'” is a trademark of International Business Machines. 
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about having some really bright engi¬ 
neers figure out how to do it. How 
much time their creation saved us 
over the next eight or so years is 
beyond counting. 

We were using Intel's first chip, 
the 4004 (our company, General In¬ 
strument, was among the first of In¬ 
tel's OEM customers). Of course, in 
those days support for the hardware 
was nonexistent. There was neither 
assembler (it was written in-house) 
nor debugger (the processor had no 
HALT instruction, much less a 
breakpoint trap). John and company 
debugged their programs using engi¬ 
neers, oscilloscopes, and sweat; 
strangely enough, the 4004 may have 
been the first speech recognition de¬ 
vice, as it often seemed to respond to 
a barrage of four-letter words voiced 
at appropriately high decibel levels. 

When John finished, he had 
built a device consisting of a black 
box, a $50,000 Data General NOVA 
computer, a large NOVA program, 
and a multitude of sockets and wires. 
As far as I know, it was the first in- 
circuit emulator, predating Intel's 
ICE for the 8008 by a year. 

Today, most processors are de¬ 
signed and built with facilities to en¬ 
able the construction of powerful 
software debugging tools. In particu¬ 
lar, the PC's 8088 includes the capa¬ 
bility to interrupt program execution 
if a particular location is reached and 
the capability to execute only one in¬ 
struction at a time. These simple fea¬ 
tures can become powerful debug¬ 
ging tools, such as Codesmith-86 and 
Trace86, reviewed in this issue. 

Had John had even a quarter of 
the features offered by these tools, 
his in-circuit emulator (we called it 
the ROMulator) might never have 
been built. But we were lucky in a 
way, because the ROMulator had ab¬ 
solute control over the processor, 
something a software debugger can¬ 
not have. This gave John and his 
team the ability to detect hardware 
as well as software problems. Such 
features are now part of every such 
I ICE with which I am familiar. 


The issue you now hold also has 
reviews of two hardware products, 

PC Probe (an in-circuit emulator) and 
the Program Execution Analyzer 
(PXA, a bus monitor). 

I have thought about that night 
in Florida in the context of these 
tools. What if I had had a debugger 
like Codesmith or Trace86? Would I 
have found the bug? No, but they 
sure would have helped narrow the 
field more than the limited debugger 
I had (because of space limitations, it 
was less than 256 words long). How 
about PC Probe or PXA? Yup. They 
would have allowed us to spot that 
particular problem right off the bat. 

I find myself amazed at the prod¬ 
ucts we have described for you here. 
Even the software tools, lacking as 
they do the absolute control of their 
hardware counterparts, are sophisti¬ 
cated, intelligent assistants to the 
software developer. 

Perhaps with tools such as these 
we software developers can apply 
more of that artistic talent to the 
construction of better and better ap¬ 
plications, and less to figuring out 
what went wrong. 


This is a special and unusual is¬ 
sue of PC Tech Journal. In addition 
to the many fine articles on the topic 
of debugging, we are pleased to bring 
you our in-depth analysis of PC jr, 
written by Tom Hoffmann. 

There is an important reason for 
mentioning this here. By now, PC/r 
is old news. Our article is not timely. 
As with all our articles, however, 
you have the assurance of knowing 
that the product under review has 
been carefully scrutinized. The en¬ 
tire editorial staff has made some 
contribution to the review. Our ma¬ 
chine has been used for six weeks, 
and Tom has had a second system 
for almost a month. 

That's just the way we do 
things. I hope it shows, and I hope 
you find the results of our efforts 
worth your investment of time. 

Let us hear how we do. 
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FOR THE IBM PC* COMPAQ* ETC. 


K 



10 Mbyte 
Hard Disk System 

*895 


Introducing 
Megaflight 100. 

A cost breakthrough in hard disk 
storage for the IBM PC and many compatibles. 


At last! A real cost revolution in hard 
disk storage. The Megaflight 100 is a 
high-performance, half-height hard 
disk system which includes a state- 
of-the-art drive unit, disk controller 
card and software. You get 10 Mega¬ 
bytes (formatted) of high-speed data 
storage for less than half the cost of 
comparable PC hard disk systems! 
Full hardware and software 
compatibility. 

Megaflight 100 features full plug 
compatibility with the IBM XT, re¬ 
quires no extra power and uses 
IBM’s DOS 2.0 or 2.1 software driv- 

*IBM is a registered trademark of International Business 
Machines. COMPAQ is a trademark of COMPAQ 
Computer Corporation. 


ers. You’re assured of complete 
compatibility with all future XT re¬ 
leases, and network systems such 
as PC Net** Etherseries** and 
Omninet.** 

Installation in less than 20 
minutes. 

Megaflight 100 includes everything 
you’ll need for internal installation in 
the PC, Compaq, and others. This 
includes cables, easy installation 
instructions and a comprehensive 
manual. Installation typically takes 
less than 20 minutes and requires 
no special technical knowledge. 

**PC Net is a trademark of Orchid Technologies. Omninet 
is a trademark of Corvus Systems. Etherseries is a 
trademark of 3Com. 


One year warranty. 

Megaflight 100 is covered by a one 
year warranty on parts and labor. 

To order, send check or money order 
for $895 (includes shipping and 
handling) to the address listed be¬ 
low. Or use Visa or MasterCard and 
call our toll free number to order 
today (add 3% service charge for 
Visa and MasterCard). 

To order Call 800-522-2237. 

In Oregon, Alaska and Hawaii 
call 503-626-6877. 

Dealer, OEM inquiries invited. 

For more information call 
503-626-6877. 
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7787 S.W. Cirrus Dr., Bldg. 26, Beaverton, OR 97005 

Phone 503-626-6877 








What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can't match? 


Shopping for a modem 
doesn’t have to be a riddle. A 
tedious sifting through claims 
and counterclaims. A quest 
for the best that raises more 
questions than it answers. 

The new MultiModem, 
from Multi-Tech Systems, 
gives you the right answers 
from the start. The answers to 
all your questions about what 
a first-rate intelligent modem 
should do for you. 

Data Transmission 
Speed? 

The MultiModem gives 
you a choice—either 1200 or 
300 bits per second. 1200 for 
fast, efficient communications 
and lower long-distance 
charges. Like when you’re 
downloading data from the 
corporate computer, or swap¬ 
ping files with a friend across 
the country. 300 bps for your 
less demanding applications, 
like checking out bulletin 
boards, playing games, or 
having on-line keyboard 
conversations. 

Free On-Line Time? 

With the MultiModem you 
get CompuServe’s DemoPak 
—a free two-hour demonstra¬ 
tion of their service, and up to 
seven more free hours of on¬ 
line time if you subscribe. You 
also get a $50 usage credit 
from NewsNet, a service 
which lets you tap into 150 
different specialized business 
newsletters. 

Intelligence? Extra 
Features? 

Of course, the Multi- 
Modem automatically dials, 
answers, and disconnects. 

But it does a few extra things 
too, things the Hayes Smart- 
modem 1200™ doesn’t. Like 
recognize dial tones and busy 
signals, so the MultiModem 
will automatically redial, or 
automatically try a different 
number. And it remembers 
phone numbers too, up to six 
of them, in its battery-backed 
memory. 

Trademarks— MultiModem. MultiComPC: Multi-Tech 
Systems. Inc. — CompuServe: CompuServe Information 
Services. anH&R Block company—NewsNet: NewsNet. 
Inc.—Smartmodem: Hayes Microcomputer Products. 

Inc —Crosstalk: Microstuf. Inc.—Data Capture: Southeast¬ 
ern Software—PC-Talk III: FreewarelThe Headlands Press 


MultiModem. 


Hayes-compatibility? 

Yes, the MultiModem is 
Hayes-compatible. (Most soft¬ 
ware requires modems that 
are.) That means the Multi- 
Modem will run with popular 
communications programs 
like Crosstalk XVI, Data 
Capture, PC-Talk III, our own 
MultiCom PC, and dozens of 
others. 

What About Price? 

At $549, the MultiModem 
retails for $150 less than the 
Smartmodem™. You get 
Hayes-compatibility and so 
much more—for so much 
less. 


What do you get when 
you cross all these things? 

The MultiModem. From Multi- 
Tech Systems—a company 
that’s been making top-quality 
modems for over thirteen 
years. 

Isn’t this the answer 
you’ve been looking for? 

CIRCLE NO. 204 ON READER SERVICE CARD 



For the name of your 
local distributor, write to 
Multi-Tech Systems, Inc. 

82 Second Avenue S.E. 

New Brighton, Minnesota 55112. 
Or call us at (612) 631 -3550. 



The right answer every time . 




See us at 

CM 
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Profit Systemsjlnc. 


iS.M is 3 trademark of I'ntemattor-ai Business Mac 
• Tm' indicates trademark cf P'o f *t Systems, fnc 


n-snes, !nc Copyright 1983 Profit S'/stems, fnc 

1-2-3 *s a trademark of Lotus Development 




IBM Color Mode plus 
640h x 200v -16 colors 
640h x 400v -16 colors 
Parallel Port 
Soft Scroll 


IBM Monochrome Mode plus 
High Resolution Graphics 
132 Columns Display 
Parallel Port 
Soft Scroll 


All This and More on One Expandable Card 


Multigraph gives you the greatest value among all graphics adapter boards! Only Multigraph 
offers you a choice between using your monochrome or color monitor with all these options. 
Only Multigraph offers you an inexpensive 132-column-width option in monochrome. Only 
Multigraoh offers you optional smooth scrolling! Only Multigraph offers you increased 
operating speed made possible by a 32 bit internal architecture...like a mainframe! 


Begin With The Base Configuration Compatible with IBM PC and XT, Multigraph has several 
imDortant standard features. In monochrome, it offers graphics with a high resolution of 
720h x 350v(Lotus 1-2-3 compatible). In color and monochrome, it offers full 32K on board 
memory, flicker-free scrolling, and 32 bit internal architecture. 


Expand With A Wide Variety Of Options The many Multigraph options will upgrade your 
system as your needs change. Available is printer interface for any parallel port printer and 
"soft scroll" smooth scrolling. 


In color you may up grade to 640h x 200vor 640h x 400v resolution in 16 colors. In 
monochrome you may upgrade with graDhics of high 720h x 700v resolution and 132 
column convenience. Available in both monochrome and color is a full 128K on-board 
display buffer memory. 


Available through personal computer dealers. For further information or name of local dealer call: 


30150 Telegraph Rd. • Birmingham, Ml 48010 • (313) 647-5010 














She’s Director of Decision Support, the 
leader in IBM 3270 mainframe/PC networks. 

IRMA is taking charge! Her performance 
in over 25,000 IBM 3270 mainframe/PC 
installations has made her the industry’s 
leading Decision Support Interfacer Why? 
Because IRMA works. Easily and economi¬ 
cally, IRMA’s on the job giving PC users 
mainframe data access, selection, storage 
and communication back to the mainframe. 


She’s more capable than ever. 

IRMA is a 
printed circuit 
board that slips 
into any available 
IBM PC/PC XT 
slot and attaches 
via coaxial cable to a 3270 controller. She’s 
as easy to work with as the PC itself and 
provides standard text file transfer software 



IBM PC and IBM PC XT are trademarks of International Business Machines Corporation. Apple Lisa is a trademark of Apple Computer, Inc. 

DEC Rainbow is a trademark of Digital Equipment Corporation. 















for VM/CMS and MVS/TSO mainframe 
environments, in addition to optional APL 
Terminal Emulation._ 

She’s got more to offer. 

Other IRMA products give you more 
ways to build cost-effective IBM 3270 and 
IBM PC-based decision support networks. 

IRMALINE" is the first coaxial link 
between 3270 networks and remote personal 
computers, including the IBM PC/PC XT, 


the Apple Lisa, the DEC Rainbow and others. 
IRMALETTE” the Asynchronous Interface, 
lets you run the same IRMA software in 
your remote personal computer that you run 
in the office. 

So connect with success. With IRMA 
products from DCA. Call 1-800-241-IRMA. 

Connect with success. 



Digital Communications Associates. Inc 
CIRCLE NO. 210 ON READER SERVICE CARD 


IRMA, IRMALINE, IRMALETTE and Decision Support Interface are trademarks of Digital Communications Associates, Inc. 

©1984 Digital Communications Associates, Inc., 303 Technology Park, Norcross, GA 30092. (404) 448-1400,TLX 261375 DCAATL. 
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If you’re like most 
of us, you bought 
your IBM PC/XT to 
perform a few simple 
functions. But with the 
right software, the PC can 
do much more. 

Mainframe-quality solutions 
for your PC 

With MDBS III and your PC, you 
can build mainframe-quality 
application systems. Integrated 
accounting systems. Order entry. 
MRP. Job costing. Library 
management. Banking. Logistics. 

To name a few. 

MDBS III is the most advanced data 
base management system running 
under PCDOS, MSDOS, CP/M-86 
and MP/M-86. In fact, many have 
said it’s the only authentic DBMS 
available on 8 and 16 bit 
microcomputers. MDBS III provides 
many facilities otherwise available 
only on mainframe DBMSs. 

MDBS III allows application 
developers to define data base 
structures in the most natural and 
logical way, without resorting to 
redundancy to describe data 
relationships. Its truly innovative data 
structuring capabilities surpass but 
also accommodate the older 
relational, hierarchical and 
CODASYL-network architectures. 
That means power for your PC and 
flexibility for you. 

How to get the most from 
your PC 

Get MDBS III and get more of what 


• Post-relational, extended network 
modeling of real-world data 
relationships for truly integrated 
application systems 

• English-like non-procedural query 
language for spur of the moment 
questions 

• Report generator for quickly 
specifying customized reports 

• Automatic guarantees of data and 
relationship integrity 

• Recovery and restart capabilities for 
physical data protection 

• Active and passive locking down to 
the record level, supporting up to 127 
simultaneous users 

• Redundancy and chaining 
eliminated, plus full data compression 
for optimum efficiency 

• Data independence for easy 
maintenance 

• Compatibility with all major 
programming languages for flexibility 
and convenience 

• Encryption and access protection 
down to the field level for 

unparalleled data security 

• Fine-tuning features for optimizing 
performance 

• Compatibility with SCREEN 
MASTER, the PC’s most 

comprehensive screen management 
system 

• Interface to KnowledgeMan, the 
first system to integrate third 
generation spreadsheet and relational 
data management 

So if you want to improve your 
productivity and your PC’s 
capabilities, get MDBS III. 


Call 800-323-3629 today. 

Please send me the following: 

□ Set(s) of documentation, including 
MDBS III manual and Data Base Primer 
and Guide for $90.00 each plus $10.00 
shipping and handling per set.* (Regular 
price is $100.00) 

□ Set(s) of “How to Evaluate and Select 
a DBMS” for $5.00 plus $1.00 shipping 
and handling.* 

□ Professional Training Course Information. 

□ Please have a MDBS/Application 
Development Products Account 
Representative contact me. 


□ MDBS III information. 

♦Prices subject to change without notice. 
Illinois residents please add 6% sales tax. 

Name___ 

Company_ 

Address_ 

City_ 

State ___ Zip_ 


Phone ( )_ 

We accept VISA, MASTERCARD and 
American Express 


Card No. _ 

Expiration Date 
Bank No. if MC 
Signature _ 


SFBT5XX 

Micro Data Base Systems, fnc. 
Application Development 
Products 

(312) 981-9200 
85 W. Algonquin Road-Suite 400 
Arlington Heights, IL 60005 

MDBS III. KnowledgeMan and SCREEN MASTER are trademarks 
of Micro Data Base Systems. Inc.: PCDOS. and PC/ XT are 
trademarks of IBM.; MSDOS is a trademark of MICROSOFT.: 
CP/M-86 and MP/M-86 are trademarks of Digital Research. 
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AMERICAN 

HIGH-TECH 


"SSiffl 


USERS MANUAL 


esses 


AT LAST! TEN IBM PC/XT 
FUNCTIONS AVAILABLE 
THRU ONE SLOT! 


MAGNUM HARDWARE AND SOFTWARE FEATURES: 


1 . SuperSmart MODEM - 212A type (300-1200) 
intelligent modem with Auto Answer/Auto Dial 
(touchtone/pulse). Mounts inside PC/XT where it 
belongs. 52 number Auto-Dialer optional. 

2 . PARALLEL PRINTER PORT 

3. SERIAL PRINTER/COMM. PORT. 

4. GAME/MOUSE PORT 

5. QUARTZ CLOCK/CALENDAR 

6. MEMORY - 64K to 512K bytes 

7. TurboRAM - Extra RAM used as hard disk. 

8. TurboSpool - Print job buffer/spooler. 

9. TurboComm - SuperSmart MODEM control 
program includes: Single key, built-in emulation of 


such popular terminals as DEC VT-100 (ANSI 
standard), Data General 605X series, ACT-5A 
and ADM-5A. Supports all standard baud rates to 
19,200. Single keystroke connection to host. 
Screen transmission status reporting. Full printer 
and disc drive controls. Full buffering and interrupt 
driven I/O). Error detection and logging. Capabil¬ 
ity to interactively download and upload disk files. 

10. TurboFile - TurboComm’s file transfer utility 
featuring: Automatic unattended file transfer 
initiated any time, day or night. Transfers any file 
supported by PC/DOS. Automatic error 
detection and recovery. Password computer 
access protection. 


CHECK OUR STANDARD FEATURES AND LOW COST OPTIONS 



Order now! Check, M.O. Visa and Mastercard accepted • Satisfaction guaranteed. 2 years warranty 

MULTI-FUNCTION AT IT’S BEST FROM 


AMERICAN HIGH-TECH INDUSTRIES, Inc. 
ELEVEN-ONE-ELEVEN WILCREST GREEN DRIVE 
SUITE 201, HOUSTON, TEXAS 
(713) 952-7332 
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TWo Views 
of the 

LANscape 

.1 Corns BltterScflcs 
and Month Shoitntl 


Come Back, Bill Hunt 

I have just finished reading Bill 
Hunt's article on C compilers. Mr. 
Hunt seems to have an exceptional 
talent for writing a complete review 
that deals with the subject as a 
whole. Please have him do some 
more articles. 

John }. Couture 
San Diego, CA 
We, too, are anxious to have more of 
Bill Hunt's reviews in TECH JOUR¬ 
NAL, and as soon as he polishes off a 
book manuscript that is under con¬ 
tract, we'll welcome him back to the 
fold. 

—WE 

Prompting Kvam 

Bruce Kvam (Letters, February 1984) 
complains that DOS didn't provide a 
"Print Working Directory" com¬ 
mand. Page 6-52 of my DOS manual 
states, "If you enter CHDIR or DC 
with no parameters or only a d: pa¬ 
rameter, the current directory path 
of the specified or default drive is 
displayed." Bruce doesn't need to 
write his program, just a one-line 
BAT file. 

Incidentally, I much prefer to 
provide this information in the 
prompt I use 

PROMPT $E[S$E[H$E[31;47M$D $T 
$P$E[U$Q$Q$E[37;44M 

in conjunction with a CONFIG.SYS 
file containing "DEVICE-ANSI.SYS". 
This gives me a prompt (on a color 
monitor) that contains the date, time, 
and the current directory on the first 


line of the screen, in red letters on a 
white background, and leaves the 
rest of the screen blue with white 
letters. A short arrow "= = >" ap¬ 
pears on the current input as a 
prompt. 

Harvey Horowitz 
Pittsburgh, PA 

Regarding Bruce Kvam's letter, it 
seems kind of ridiculous to me to 
write a program that does exactly the 
same thing as a system command! 

The cd command with no arguments 
is exactly equivalent to the Unix 
"PWD" command. For example, 
A>cd prints your working directory. 
Also, unlike Mr. Kvam's program, it 
will adapt the slashes to whichever 
directory delimiter you're currently 
using. 

/. Eric Roskos 
Nashville, TN 

A Clearer View 

In "Two Views of the LANscape," 
by Susan Glinert-Cole (January, 1984) 
you state on page 59 that "Sharenet 
must use an IBM fixed disk. Because 
the IBM controller is proprietary, 
other hard disks claiming IBM DOS 
2.0 compatibility to do not work 
with Sharenet." 

There is at least one other hard 
disk claiming IBM DOS 2.0 compati¬ 
bility that does work with Sharenet: 
hard disk systems produced by 
Mountain Computer Inc., of Scotts 
Valley, California. 

Mountain has achieved full plug 


compatibility by "totally" emulating 
the XT's hard disk controllers com¬ 
mands. No software patching or driv¬ 
ers are needed to set up the Moun¬ 
tain Hard Disk. As a demonstration 
of compatibility the Hard Disk con¬ 
troller of the IBM XT may be re¬ 
moved and replaced with Mountain's 
and the only difference is aca¬ 
demic-such as increased error cor¬ 
rection with Mountain's. 

Novell has customers running 
Sharenet on the Mountain Hard 
Disk. Because of the complete com¬ 
patibility, any software written to 
run on the XT's hard disk will most 
definitely run on the Mountain Hard 
Disk System. 

David A. Doane 
Product Marketing Manager 
Mountain Computer Inc. 

Paradise, $595 

Thank you for including Paradise 
Systems in your article "Four Multi- 
Function Display Adapters" (January, 
1984). It was a very interesting and 
helpful article. 

I should point out that the prod¬ 
uct sells for $595 and will support 
Lotus 1-2-3 with either one or two 
monitors. Also, the switch that con¬ 
trols the logical location of the print¬ 
er port is active all of the time and 
not just in monochrome mode. 

It is exciting that you are now a 
monthly magazine. Congratulations. 

Sandra J. Taylor 
Public Relations Manager 
Carlick Advertising 
Palo Alto, CA 
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HOWTO 

GET AN 

IBM PC 
FOR JUST 
< 1995 . 



The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus® 1-2-3™ and Wordstar.® It has a full 83 key 
keyboard just like an IBM. Disk drives like an IBM. And 
a bright 80 x 25 character screen just like an IBM. 

But it’s not just the Chameleon’s similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 


lets you run any of the 
thousands of CP/M-80® programs available. It comes 
complete with two of the best programs around, 
Perfect Writer™ and Perfect Calc.™ It’s portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you’ve been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 


BUY A CHAMELEON. 


The Chameleon by 



SEEQ UA 

COMPUTER 

CORPORATION 

8305 Telegraph Road 
Odenton, MD 21113 


CIRCLE NO. 265 ON READER SERVICE CARD 


For the location of the Seequa dealer nearest you, 
call (800) 638-6066 or (301) 672-3600. 





m3278/SPF puts micros on-line to mainfra 
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Included in the m3278/SPF package is PCOX communications by CXI. 



































tnes and cuts application software backlog. 


A recent survey found that 
an average mainframe user 
would have to wait 3M> years 
for development work to begin on 
an application requested today. 
That’s a long time to wait. 

In the same study, managers 
felt on-line programming offered 
the greatest potential for reducing 
the backlog. 

It was their number one choice. 
If on-line programming offers 
the greatest potential for cutting 
application program development 
backlog, what’s the problem? 

Simply this. 

A limited number of program¬ 
mers have mainframe access at any 
given time. 

m3278/SPF™can help. 

Programmers on staff become 
more productive. 

Productivity is substantially 
increased with m3278/SPE 
Why? 

Because the programmers’ 
workstation is not down while 
programs are compiling or down¬ 
loading. 

Coding continues without 
interruptions. 

You may be able to eliminate 
application backlog without adding 
programmers. But, it is comforting 
to know programmers can be added 
without the expense of another host. 


A substantial increase in the 
number of on-line programmers 
is possible with m3278/SPF. 

The number of on-line pro¬ 
grammers is doubled with m3278/ 
SPF™when only 40% of the program¬ 
ming effort is in Edit/Browse mode. 
But, when 90% of the effort is Edit/ 
Browse, a whopping 7 to 1 increase 
of on-line programmers is realized. 

With m3278/SPFriBM PC users 
are directly on-line with the host 
computer via direct (coax) link at 
channel transfer rates. 

Including, uploading and down¬ 
loading programs or datasets. Attain¬ 
ing dataset listings as well as creating 
local new files or editing pre¬ 
existing ones. 

Your IBM PC is a distributed 
SPF workstation allowing 
simultaneous local and remote 
SPF software. 

Microcomputer uses are unpar¬ 
alleled when m3278/SPF operates 
under PC-DOS. 

In addition, a multitask version 
of m3278/SPF is available for con¬ 
current CP/M-86 users. 

Users can perform several tasks 
at one time by swapping between 
functions and programs instantly. 

For example, editing, compiling, 
and transferring can be performed 
simultaneously 

m3278/SPF emulates the 3278 
terminal, yet suipasses its capabil¬ 
ities. 

No time lost re-educating 
programmers. 

With m3278/SPF™ experienced 
programmers can quickly and 
easily recognize the SPF emulation 


characteristics and operate more 
efficiently. 

Overloading eliminated. 

By performing editing functions 
locally, problems related to main¬ 
frame overloading are eliminated. 

Mainframe datasets or source 
programs can be brought down to 
the microcomputer. Using the same 
mainframe software in an off-line 
fashion, datasets can be modified 
and returned to the mainframe. 

No overload. No downtime. 

No trouble. 

How you can cut mainframe 
application software 
development backlog. 

m3278/SPF™is announced for 
the IBM Personal Computer* and all 
IBM board compatible 16-bit micro¬ 
computers. 

To find out how m3278/SPF™ 
can help turn the 3^-year wait into a 
tolerable number, contact us today. 


-EDIT -- SYSTEST.TST - 01.82 ---- COLUMNS 081 (j 

COMMAND IMPtrr :=-> SCROLL = ==> HAl 

000811 RESERUE 10 ALTERNATE AREAS. 

800012 DATA DIUIS10N. 

000013 FILE SELECTION. 

000014 FD IS-FILE 

000815 BLOCK CONTAINS'5 RECORDS 

000016 RECORDING MODE IS F 

00001? LABEL RECORDS ARE STANDARD 

---- nicro'SPF PRIMARY OPTION MENU -- 

SELECT OPTION ~=> _ 

USERID - PHASE! 

0 SPF FARMS - SPECIFY nicro/SPF PARAMETERS TIME - 82:55* 

1 BROWSE - DISPLAY SOURCE DATA TERMINAL - IBM P 

2 EDIT - CREATE OR CHANGE SOURCE DATA PF KEYS - 12 1 

3 UTILITIES - PERFORM nicro/SPF UTILITY FUNCTIONS 

T TUTORIAL - DISPLAY INFORMATION ABOUT wicro'SPF 

X EXIT - TERMINATE THE *icro?SPF SESSION 

PRESS END KEY TO TERMINATE ■icro/SPF 



Mainframe Software for Micros 
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PC-DOS. IBM and 3278 are registered trademarks of International Business Machines Company. CP/M is a registered trademark of Digital Research. Inc. PCOX is a trademark of CXI.m3278/SPF is a trademark of Phaser Systems. Inc. 


















ELAN"! Extended Local 


NETWORKING 

• Ethernet 

• Electronic mail 

• Device sharing 

• No dedicated server 
required 

• Floppys not required 
in single node 

• Remote job execution 

• File lock out 

• Password protection 


TELEPHONE 

SUPPORT 

available through 

modem board) 

• Autodial - with ex¬ 
tended telephone 
numbers 

• Call Forwarding 

• Length Of Call 
Indicator 

• Directory Support 
- with unlimited 
number storage 

• Message Support - 
either leave or ob¬ 
tain messages. 
Receive messages 
remotely 

• The modem board, 
with a handset, 
substitutes for a 
telephone 


SECRETARY S1695 1 

• Ethernet Link 

• Ethernet Companion 

• ELAN Software 


MODEM 

• Gateway to other 
networks 

• Electronic mail 

• Device sharing 

• Remote job execution 

• File lock out 

• Password protection 

• 300 to 1200 baud 
modems available 

• Data in network can 
be obtained by 
decoding touch-tone 
sequence or through 
voice recognition 
prompt 

• Respond to remote 
terminal 

• Access dictating 
systems on network. 
Control them by 
touch-tone decoding 

• Programs or 
calculator can be 
used remotely. The 
touch-tone keypad 
can be used to pro¬ 
vide numeric input to 
programs or the 
calculator from a 
remote site (programs 
are loaded by 
decoding touch-tone 
sequences). 


VOICE 

• Voice mail 

•Voice annotated text 

• Voice messages 


VOICE 

RECOGNITION 

• Transparent 
keyboard. Speak 
instead of type 


ELAN: THE MOST POWERFUL 

ELAN is designed to meet your total communica¬ 
tion needs, including computer to computer 
(networking), person-to-computer and person-to- 
person communication requirements for data 
and voice. 

The network employs the industry-standard high 
speed Ethernet protocol, which permits a 
number of IBM PC’s to be linked together by or¬ 
dinary thin coaxial cable. In addition to his own 
computer’s power, a user has the availability of 
other devices which are also attached to the cable 
- such as various printers, large disks, etc. 

All versions of ELAN include an Ethernet inter¬ 
face and equipment to convert voice into data 
and back again. This enables one to give and 
receive spoken messages from any location. The 
SECRETARY is the basic system with these 
features. 



EXECUTIVE S2995 1 

• Ethernet Link 

• Ethernet Companion 

• Modem (300 Baud) 2 
•Voice Recognition 

• Microphone 

• ELAN Software 


1 With 1st MATE, 2nd MATE, or 
3rd MATE in Station 
2 Option: 1200 Baud Modem 
*ELAN (formerly ComNet) 










THE POWER BEHIND THE PC 


SOFTWARE 

• Time Management - 
alerts you to ap¬ 
pointments at any 
station you are 
logged onto 

• Message Manage¬ 
ment - either elec¬ 
tronic mail or voice 

• Clock/Calendar - 
either visual or 
audible 

• Calculator - either 
visual or audible 

•Voice Management - 
oversees voice mail, 
voice message and 
voice annotated text 
operations 


These software 
packages can be 
operated through 
voice recognition 
with voice output, 
through the tele¬ 
phone keypad with 
voice output or 
through the IBM PC 
keyboard 


ETHERNET COMPANION 

Performs the function of voice digitization 
and voice replay, dictation machine con¬ 
trol and foot pedal control. Also contains 
interface for mouse. 


MANAGER S1995 1 

• Ethernet Link 
•Ethernet Companion 

• Modem (300 Baud) 2 
•ELAN Software 


Area Network from TECMAR 


FOOT PEDAL 
SUPPORT 

• Controls dictating 
system 

• Controls response to 
voice recognition 


DICTATING 

SYSTEM 

• Control the 
Pearlcorder X-02 or 
XR dictating system 
from keyboard, 
footpedal, or remote 
telephone keypad. 
Dictate to the net¬ 
work from anywhere 
in the U.S. or Canada. 


NETWORK FOR THE IBM PC 

The MANAGER system adds a modem which can 
turn the PC into a telephone if a separate hand¬ 
set is added. The modem enables the MANAGER 
to receive unattended voice and data from any 
telephone in the U.S. or Canada. The MANAGER 
can accept commands by decoding the tones in 
the telephone keypad. 

The EXECUTIVE is the most complete implemen¬ 
tation of ELAN, adding computer recognition of 
spoken commands. An executive might phone 
the PC to leave or retrieve messages or request 
specific information. The PC, in a spoken voice, 
can request the user’s access code or offer a list 
of options the user can select. The EXECUTIVE 
can then key in answers or commands with the 
phone’s tone dialing buttons, or may simply 
speak his response to the computer. 


HARDWARE 


ETHERNET LINK 

Permits communications between com¬ 
puters at extremely high speeds (10 
Mbits per second). The transmission 
mode is through single video coaxial 
cable with easy-to-use BNC connectors. 


MODEM 

103 (300 Baud) $295 

212A (1200 Baud) $695 

•103 (300 Baud) or 212A (300 or 1200 Baud) 

• Pulse/tone automatic dialer 

• Dual tone DTMF receiver (decodes 
touch tones) 

•Auxiliary voice circuit 

•Auxiliary, optically coupled, ring indicator 
output (capable of being used for auto 
power-on) 

•Can replace telephone with the addition 
of a handset 

VOICE RECOGNITION $995 

MICROPHONE $170 

User-dependent 100 word recognition 

(200 words optional) with 98% accuracy. 

Permits computer to respond to voice input. 
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6225 Cochran Road 
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LETTERS 


Zapped 

I am currently part of a team work¬ 
ing on a large application project to 
run on the PC. We have had to trav¬ 
el a great deal by air, and as a conse¬ 
quence our diskettes have been 
sporadically zapped. I believe that 
the magnetic fields of the X-ray 
equipment power supplies are the 


culprits. Although we remove the 
disks from our carry-on luggage just 
before entering the X-ray machines, 
we still sustain occasional damage, 
probably because the magnetic fields 
extend a significant distance around 
the X-ray equipment. 

At this point my tactics are as 
follows: 1. I put a box of disks in a 


lead-foil film pouch (although I am 
doubtful that this really offers pro¬ 
tection against magnetic fields). 

2. Most importantly, I carry back-up 
sets of disks. This has allowed me to 
recover on all occasions. 

One of our team members is con¬ 
vinced that some brands of disks are 
more susceptible to this kind of dam¬ 
age than other brands. Also, now 
that COMPAQ and others have por¬ 
table hard disk systems,I wonder 
how the hard disk will react to air¬ 
port X-ray systems. I would appre¬ 
ciate any additional information on 
this subject. 

Steven A. Green 
2393 Traymore Road 
University Heights, OH 44118 

The wonderful thing about working 
for a Ziff-Davis magazine is that the 
company represents expertise on such 
a wide range of subjects. We had 
only to call Dick Aarons, editor of 
another Ziff-Davis publication, Busi¬ 
ness and Commercial Aviation, for 
some suggestions to Steven Greens 
dilemma. His advice follows. We wel¬ 
come additional advice from readers. 

Remember that the airplanes them¬ 
selves—particularly small corporate 
airplanes—are often filled with mag¬ 
netic fields. I've found that ferrous 
metal cans do a fine job of protecting 
diskettes from stray magnetic fields. I 
usually use a can that fruitcake 
comes in. Foil gives really no protec¬ 
tion from magnetic fields. You can 
try an experiment yourself: put some 
diskettes inside a fruitcake can and 
then run a bulk eraser over the can. 
They won't be zapped. My advice to 
frequent travelers—especially if 
you're traveling on a corporate 
plane—is to ask the chief pilot to in¬ 
stall a metal box on the plane for reg¬ 
ular use. 

Dick Aarons 
Editor, 

Business and Commercial Aviation 
33 Partridge Drive 
Ridgefield, CT 06877 


THE 

MOST 


The Greenleaf Functions 

Library for C Programmers 
Total Access to IBM PC and PC XT 
Fully Compatible with Cl C86 
Lattice and Microsoft C, 

DOS 2.0 and DOS 1.1 


EXTENSIVE 


A GOOD WAY 
TO LEARN C 


FULL 

SOURCE 

CODE 


PARTIAL CONTENTS 


♦ DOS 2.0 - over 25 functions ♦ Complete Video 
Access for Text and Graphics ♦ Over 60 String 
Functions (including “justify” and “center”) 

♦ Rainbow Series Color Text ♦ Time and Date 

♦ Over 40 IBM Graphics Printer functions ♦ Total 
Access to Function and Special Keys ♦ RS232 Async 

♦ All BIOS Functions ♦ Some functions are “BASIC 
Equivalent” ♦ Software Diagnostics ♦ Disk functions 

♦ Utility functions ♦ and more . . . 

The greenleaf functions 4 

Nearly 200 functions, 180 page manual, 3 Libraries, 
Extensive Examples of each function, Full 
1 H C00 Source Code in C and Assembler, 

■ Demo Programs 

Add $7.00 for postage and 

handling. Specify Compiler - f Save Months of 

(C86, Lattice, or Microsoft) HB| Painstaking 

MasterCard and VISA Accepted Work 

Price subject to change without notice. 

Dealer Inquiries Welcome 

(214) 446-8641 


LIBRARY 


— ANYWHERE 


FOR THE IBM PC AND PC XT 

The Greenleaf Functions is a trademark of Greenleaf Software. C86 is a trademark of Computer 
Innovations Inc. IBM, IBM PC, PC XT, and PCDOS are trademarks of International Business 
Machines Corp. Lattice is a trademark of Lattice Inc. Microsoft C and MSDOS are trademarks 
of Microsoft Inc. 


GREENLEAF SOFTWARE ♦ 2101 HICKORYDRIVE ♦ CARROLLTON, TEXAS 75006 
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double sided, 
double densily 





Plug compatible with standard 5'A" drives, but occupying just 
one-half the space, these Amdisk-V minifloppy disk drives are 
engineered for solid performance and reliability ... and 
they're available now! 

OEM pricing available. 

Just circle the reader service number for complete 
specifications. 
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2201 Lively Blvd. • Elk Grove Village, IL 60007 
(312)364-1180 TLX: 25-4786 

REGIONAL OFFICES: Southern Calif. (714) 662-3949 • Texas (817) 498-2334 

Northern Calif. (408) 370-9370 • Denver (303) 794-1497 









SUPER I/O ► 





Piggyback Expansion Port 

64K-512K additional memory 
(768K maximum) 


Memory 

64K-256K 


Memory 

64K-384K 


Async Port 

Serial printer/modem 


Parallel Port 

Printer/SASI 


Clock/Calendar 


What you set out 
of your IBM PC/XT 
depends on what 
you put into it. 

The versatile multi-function 
boards from STB offer more 
functions and more memory. 

I f your personal computing applications have outgrown 
your personal computer’s hardware, there’s a smart way 
of expanding your system while still leaving plenty of 
room to grow. 

The secret is the line of multi-function boards 
from STB. 

Our SUPER RIO™ combines two asynchronous 
RS-232-C serial communication ports for interfacing 
modems, serial printers, plotters, mice, and an almost 
limitless list of other peripherals, a parallel I/O port for 
interfacing printers and hard disk controllers, a battery 
operated clock/calendar that remembers the date and 
time even when your system is turned off, a game paddle 
port that can uses either APPLE™ or IBM™ compatible 
joysticks, and up to 256K of additional memory. 

The STB Piggyback™ board adds up to 512K more 
memory onto the SUPER RIO for a total of 768K. And 
the pair uses only one expansion slot. 

Included free with the SUPER RIO board is the PC 
Accelerator™, which combines printer buffering and high 
speed disk emulation into one easy to use program. 

Our RIO PLUS™ board includes all of the I/O func¬ 
tions of the SUPER RIO (less one serial port) with on 
board memory expansion capability of up to 384K. When 
used with a 256K computer, this board gives your sys¬ 
tem a full 640K of memory. Of course, PC Accelerator is 
also included with every RlO PLUS. 

If you already have enough memory, the STB 
SUPER I/O™ board adds a parallel I/O port, serial port, 
game port, clock/calendar and PC Accelerator to your 
system. And, its small enough to fit in a short slot on 
the XT. 

As new functions and applications arise, you can 
count on STB Systems to provide convenient, affordable 
ways to adapt these innovations to your system. 

Compare our quality products at your local dealer, 
or for more information please write or call us. 


Expanding Microcomputing 



STB Systems , Incorporated 

601 North Glenville, Suite 125, Richardson, Texas 75081/(214) 234-8750 

All STB multi-function boards include a serial and parallel cable plus an external mounting bracket. 

Apple is a registered trademark of Apple Computers. Inc. 

IBM is a registered trademark of International Business Machines Corporation. 

PC Accelerator is a registered trademark of ResiCorp. 

© 1983 STB Systems, Inc. 
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We wrote the 
book on portability 

In nine 
d' 






8080/8085/Z80 

CP/M 

MP/MII 

8086/8088/8186 

CP/M-86 

Concurrent 

CP/M™ 

8086/8088 

IBM 

PC DOS 

8086/8088 
MS DOS 

MC-68000 

CP/M-68K 

FORTRAN-77 


y 

y 

y 

TBA 

C BASIC Compiler 

✓ 

y 

y 

y 

y 

Pascal/MT+ 

y 

y 

y 

y 

y 

Level II COBOL 

y 

y 

y 

y 

TBA 

PL/I 

y 

y 

y 

y 

TBA 

C 


y 

y 

y 

y 

Assembler Plus Tbols 

y 

y 

j 

y 

TBA 

Access Manager 

y 

y 

y 

y 

TBA 

Display Manager 

y 

y 

y 


TBA 

micro/SPF 


y 

■ / 

y 

_ J 

COBOL Animator 

y 

y 

y 

y 

TBA / 

Personal BASIC 


y 



TBA / 

Dr. Logo 


y 

TBA 


y 
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Tb every software developer who’d written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32-bit chips of the future, they’re portable across all popular operating 
systems, too. What’s more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

So rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
a hobbyist, you only have to write it once. 

Simply pick the Digital Research language that’s right for you. 
From Personal BASIC™ to Digital Research FORTRAN-77.™ The newest 
member of our remarkable family. 

lb complement languages, we offer a complete workshop of 
development tools. Our Display Manager™and Access Manager 
simplify the design of screen displays and data bases. So you spend 



less time and effort. 

If you write in COBOL, our Animator™source level debugger 

will get your software running in record time. 

And for programmers skilled with IBM mainframe 
SPF, we offer micro/SPF.™ An editor that helps turn 
your invaluable experience into valuable new 
software applications. 

At Digital Research, we work as hard for you 
after the sale as we do to get the sale. With backup 
like quality documentation, software updates and 
a phone line to our technical support team. 

With so much productivity and service to draw 
on, it’s small wonder IBM 
chose our languages for 
its IBM® PC, XT and the 
new IBM 3270/PC. 

For more information, 
call your IBM representative. 

Or, for the Digital Research retailer nearest you, call 
800-227-1617, ext. 400. In California, 800-772-3545, ext. 400. 


D DIGITAL 
RESEARCH 


We make computers work." 


micro/SPF is a trademark of Phaser Systems, Inc. Animator and Level II COBOL are trademarks of Micro Focus, Ltd. 'BMs a registered trademai^ of International Business Machines Cotporation. 
The Digital Research logo and products are either trademarks or registered trademarks ol Digital Research Inc. ©1984 Digital Research Inc. All nghts reserved. 
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Random Rumors and 
Gossip 

IBM is expected to intro¬ 
duce a new 640-by-400 pixel, 
8-color video controller card 
shortly. Speculation is that 
the board will be made for 
IBM by Intelligent Systems 
Corp., Norcross GA. IBM is 
expected to formally an¬ 
nounce its local area network 
product for linking PCs, 

XTs, and business systems 
this month, if not sooner. 
IBM is not expected to an¬ 
nounce their new 80286- 
based multi-user version of 
the PC until late this year. 
The unit is expected to have 
a 20 Mbyte hard disk (with 
options for larger sizes) and 
to use the UNIX operating 
system. IBM is also ru¬ 
mored to be working on a 
5.25" floppy drive that stores 
1.6 Mbytes and that may be 
used as the standard drive on 
the next generation of PCs. 
There are also rumors that 
IBM has developed PC-based 
single-user prototypes of the 
Series 1, S/34, and S/36 ma¬ 
chines and is working on a 
3081 unit. These are ru¬ 
mored to be plug-in boards 
similar to the XT/370. IBM 
is expected to introduce a 
new version of the PC/r later 
this year, with an improved 
keyboard. Compaq Com¬ 
puter and Kyocera, the 
Japanese supplier of knee-top 
portable computers for Radio 
Shack, NEC, and Olivetti, 
are rumored negotiating a 
private label agreement for a 
new IBM-PC compatible 
knee-top portable. Radio 
Shack, Spectravideo, NEC, 
Commodore, and TI are also 
expected shortly to release 
IBM-compatible knee-top ma¬ 
chines with 80 column dis¬ 
plays. Also expected as op¬ 
tions are battery-operated 
compact disk drives and 
printers. IBM is expected 


shortly to introduce a PC 
version of the Textpack 
word processor used on its 
Displaywriter system. It is 
expected to use a new key¬ 
board and to be an initial 
step toward replacement of 
the Displaywriter with a PC 
version. Expectations are that 
Microsoft will shortly re¬ 
lease MS-Net, a networking 
extension for PC/MS-DOS. 
There are reports that sev¬ 
eral ISVs (Independent Soft¬ 
ware Vendors) and OEMs 
(Original Equipment Manu¬ 
facturers) have had beta-test 
versions of both MS-Net and 
MS-Windows for several 
months and are adding facili¬ 
ties to their packages to take 
advantage of these extensions 
to MS/PC-DOS. These com¬ 
panies are, among others, 


DEC, Wang, HP, Data Gen¬ 
eral, Zenith, Ashton-Tate, 
Software Arts, Peachtree, Lo¬ 
tus, Software Publishing, 
Context, Management Sys¬ 
tems, and Micro Focus. 


IBM Announces UNIX 
for PC 

As previously rumored in 
this column, IBM has intro¬ 
duced a Unix operating sys¬ 
tem for the PC/XT. The big 
surprise is that IBM did not 
go with Microsoft's Xenix. 
Instead, the company chose 
to have Interactive Systems 
Corp. of Santa Monica, CA 
transport to the PC its imple¬ 
mentation of Unix for VAX 
machines. The operating sys¬ 
tem will be called "Personal 
Computer Interactive Execu¬ 


tive," or "PC/IX IBM is ex¬ 
pected to start shipping it 
this month. 

PC/IX is an implemen¬ 
tation of Unix Version 3, not 
the current Unix System V 
being heavily promoted by 
AT&T as the new standard 
for Unix. PC/IX is a single- 
user implementation of 
Unix, which is really in¬ 
tended to be a multi-user 
operating system. Thus most 
industry experts expect that 
this announcement is a pre¬ 
cursor of a new multi-user 
PC system that should ap¬ 
pear late this year. 

Microsoft is expected to 
do a port of AT&T's UNIX 
System V and to release it 
early next year. IBM is using 
Microsoft's Xenix (an imple¬ 
mentation of Unix Version 
7) on its 68000-based CS-9000 
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be called Personal CP/M ; the 
system is intended for low- 
cost home computers using 
Z80 microprocessors. It is 
also expected that Zilog will 
soon release a new version of 
the Z80 microprocessor chip 
itself. And late this year Zi¬ 
log is expected to introduce a 
"super" Z80 chip, to be 
called the Z800, that will 
add powerful features such 
as memory management and 
hardware multiply/divide, 
etc. Thus CP/M-80 is ex¬ 
pected to continue as a popu¬ 
lar microcomputer disk oper¬ 
ating system for many years 
to come, dominating the 8- 
bit micro world. 


XT Supply Eases 
While PC Shortages 
Continue 

Dealers are reporting that 
IBM has caught up on orders 
for XTs, so these machines 
are now readily available 
from dealers' stocks. 


News, views, and gossip on the IBM 
and IBM-like marketplace 


with the XT. On the other 
hand, PCs are still reported 
not readily available, with 
dealers still receiving fewer 
machines than they order. 

The general consensus 
is that sales of XTs have flat¬ 
tened because many poten¬ 
tial customers are holding 
off, expecting that IBM will 
soon announce a 20-Mbyte 
version of the XT. There is 
also speculation that IBM 
switched production from 
the PC to the XT, on which 
they make more profit. 


VisiOn Price Slashed 

VisiCorp has slashed the 
price of its new VisiOn 
windowing software from 
$495 to $95 —now that is 
slashing! But then again, Mi¬ 
crosoft announced that it 
will charge only $100 for 


VisiOn is a closed sys¬ 
tem that requires that appli¬ 
cations packages be specifi¬ 
cally written for it. VisiCorp 
has begun shipping software 
development kits to software 
houses, but at this time 
there is no third-party soft¬ 
ware available to run under 
it. VisiCorp has released its 
own Word, Calc, and Graph 
software at a package price of 
$995, which if bought sepa¬ 
rately would cost $1295. The 
cost of the mouse pointing 
device—$295 —must be add¬ 
ed to this, making the total 
cost for VisiOn about $1,400. 
Further, VisiOn really runs 
well only on a system with a 
hard disk, so a typical com¬ 
plete system will be in the 
area of $6,500. far out of the 
range of most home users 
and many business users. 

On the other hand, 
products such as MS-Win¬ 
dows and Quarterdeck's Desq 



microcomputer, which is 
marketed by the company's 
instruments division. 



DRI Drops CP/M-86- 
PLUS 

CP/M-86-PLUS, a greatly en¬ 
hanced version of CP/M-86 
that Digital Research, Inc. 
has had in beta testing for 
several months, will not be 
released for sale. The new 
version would have offered 
the features currently avail¬ 
able in CP/M-80-PLUS. Re¬ 
ports from the beta-test sites 
were that this would have 
been the fastest DOS avail¬ 
able for 8088/8086 systems 
with many enhancements. 

In dropping CP/M-86- 
PLUS, after investing several 
man-years of work in it, DRI 
is conceding that CP/M-86 
has achieved too limited a 
market to justify the expense 
of introducing and support¬ 
ing a new version of it. Rath¬ 
er, DRI will concentrate its 
efforts on its new windowing 
version of Concurrent CP/M- 
86 (CCP/M-86), which was 
demonstrated at the Comdex 
show last November and 
which should have been re¬ 
leased by the time you read 
this column. The new CCP/ 
M-86 will also be capable of 
running all PC-DOS software 
that follows proper interfac¬ 
ing rules. IBM will probably 
market this new version. 

CP/M-80-PLUS, for 8-bit 
machines, was released al¬ 
most a year and a half ago 
by DRI and has met with 
limited acceptance, despite 
the extended features and 
speed enhancements it offers. 
Only a handful of OEMs 
have adopted it, with most 
users being content to run 
the old Version 2.2 of CP/M- 
80, more than 2 million 
copies of which have been 
sold. DRI is also releasing a 
j new version of CP/M-80 to 


Some dealers are even offer¬ 
ing significant discounts on 
the XT and holding special 
promotions—for example, 
some of them are including a 
color monitor or software 


MS-Windows, which is due 
out shortly. VisiCorp's an¬ 
nouncement came only one 
month after it started ship¬ 
ping the package and repre¬ 
sented a recognition that the 
product is just not selling. 


($399) are expected to work 
with off-the-shelf software. 
To protect its position, Visi¬ 
Corp is aggressively pushing 
to establish VisiOn in the 
marketplace before these oth¬ 
er products become available. 
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Fill in your IBM micro/mainframe 
communications picture. 
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ACT 

3270BSC 


AST Research, the leader in IBM PC 
enhancement products, brightens your 
micro/mainframe communications pic¬ 
ture with a full palette of economical, 
integrated hardware/software master¬ 
pieces. With AST Products, you can 
emulate IBM terminals or create 
PC-based Local Area Networks. 

AST improves your office 
operating cost picture. 

AST communications products give your 
IBM PC the flexibility to act as a terminal 
for your host system or as a stand-alone 
computer for smaller tasks. Your PC won’t 
bog down the mainframe with unneces¬ 
sary small jobs and local computing on 
the PC eliminates phone line charges too. 
Get the power of a mainframe when you 
need it and personal computer conveni¬ 
ence right at your fingertips. 

Applications solutions 
that are strokes of genius. 

AST keeps pace with your ever-changing 
applications requirements with reliable, 
high quality, cost effective communica¬ 
tions products. AST products provide 
support for Bisync and SNA/SDLC com¬ 
munications protocols as well as net¬ 
working multiple PC’s for sharing 
resources. r 


Choose AST products 
— by the numbers. 

These AST communications packages 

are currently available: 

1. AST-SNA™ emulates a 3274/3276 
controller and 3278 or 3279 display 
terminal using SDLC protocol. 

2. AST-BSC™ emulates 2770 batch 

RJE and remote 3270 display terminals 
using 3270 Bisync protocol. 

3. AST-PCOX™ allows your PC to connect 
to an IBM 3274/3276 cluster con¬ 
troller via coax cable and emulates 

a 3278 or 3279 display terminal. 

4. AST-3780™ emulates 2770,2780, 

3741, and 3780 RJE workstations using 
Bisync protocol. 

5. AST-5251™ emulates a 5251 Model 12 
remote workstation connected to an 
IBM System 34, 36 or 38. 

6. PCnet™ is the first Local Area Network 
designed specifically for the IBM PC 
or XT and the PC-DOS 1.1 or 2,0 
operating system. 

7. CC-232™ is a user-programmable 
dual-port ca^d capable bf commu- rr 
nicating in Async, Bisync, SDLC, or 
HDLC protocols. 


Discover how well AST can fill in your 
micro/mainframe communications 
picture. For descriptive 
data sheets, write or 
call: AST Research 
Inc., 2121 Alton Ave., 

Irvine, CA 92714. 

(714) 863-1333. 

TWX: 295370ASTRUR 


/IS 

R€S€RRCH INC. 

Number One Add-Ons 
For IBM PC. 

IBM is a registered trademark of International Business Machines 
Corporation. PCnet is a registered trademark of Orchid Technology, 
Inc. AST-3780 is a product developed by AST Research, Inc., and 
Wilmot Systems, Ina AST-5251 is a product developed by AST 
Research, Inc., and Software Systems, Inc., of Jefferson Gty MO. 
PCOX is a product developed jiy CXI Inc. 
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COHERENT™ IS SUPERIOR TO UNIX* 
AND IPS AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams Company hasn’t just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili¬ 
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It’s available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614 

312/472-6659 
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COHERENT is a trademark of Mark Williams Company. 
*UNIX is as trademark of Bell Laboratories. 
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the quarter and more than 
$40 billion for the year. Prof¬ 
it margins for the year im¬ 
proved from 10.89 percent to 
12.7 percent. IBM has hiked 
its stake in Intel to 17.5 per¬ 
cent from 15 percent. An 
agreement between IBM and 
Intel permits IBM to own as 
much as 30 percent. IBM 
has promised to donate 2,000 
PCs and PCjrs, worth $12 
million, to 130 schools as 
part of a program to improve 
computer education. Last 
year IBM donated 1,500 per¬ 
sonal computers to schools. 
Phillip Estridge, presi¬ 
dent of the Entry Systems di¬ 
vision that produces the PC/ 
XT and PCjr, has been elect¬ 
ed a corporate vice-president 
in honor of the growth of 
his division. Intel, the sole 
source supplier for its high- 
end 80186 and 80188 micro¬ 
processors, has announced 75 
percent price increases for 
the devices. How is that for 
being in the driver's seat? 


Random News Bits 
MicroPro Internation¬ 
al, producer of the popular 
WordStar word processor sys¬ 
tem, will shortly go public. 
The company reported sales 
of $45 million for fiscal '83 
and profits of almost $5 mil¬ 
lion. IBM has initiated a 
"voluntary resignation" em¬ 
ployee program, similar to 
that at AT&T, at five major 
manufacturing facilities in 
an effort to trim 2-3,000 
workers from its payroll. 
Workers with at least 25 
years of service will get half 
pay for four years and will 
retain company benefits. 
IBM has announced that 
profits for the fourth quarter 
of 1983 rose 24 percent to 
$1,863 billion; profits for the 
year were $5,485 billion. 

Sales were $12.9 billion for 


IBM Sues Two Rivals 
on PC-ROM Copyright 

IBM filed copyright-infringe¬ 
ment suits against Corona 
Data Systems and Handwell 
Corp., charging they copied 
the software contained in the 
BIOS ROM of the IBM PC 
and used it in "look-alike" 
machines. The companies 
quickly reacted by agreeing 
to cease marketing machines 
using the code. Handwell is 
a California importer of Tai¬ 
wanese machines. 

Apple computer has set 
an industry precedent by fil¬ 
ing suits against more than 
50 companies (most outside 
the U.S.) charging similar 
copyright infringement. One 
case, against the U.S. micro 
manufacturer Franklin Com¬ 
puter, dragged on through 
the courts for more than two 
years,- Apple finally won, 
and Franklin agreed to cease 
producing the chips and to 
pay Apple damages. Howev¬ 
er, a virtual flood of Apple II 


computer copies has been ar¬ 
riving from Taiwan, Korea, 
and Europe. The U.S. Cus¬ 
toms service has confiscated 
many of these machines, but 
many have also gotten 
through. Thus, it is common 
to see Apple II clone com¬ 
puter kits being sold at com¬ 
puter hobbyist flea markets 
for about one-third the list 
price of Apple's machine. It 
is likely that the same will 
happen with the IBM PC. 


Predictions 

Industry prognosticators are 
predicting that IBM will 
make between 1.5 and 2 mil¬ 
lion IBM PCs this year. If 
the company can do it, this 
will mean that by the end of 
this year there will be be¬ 
tween 32.3 and 2.8 million 
IBM PCs in operation. The 
number of IBM PCs will 
then have exceeded the 
number of Apple II ma¬ 
chines sold and will be ap¬ 
proaching the number of 
Commodore C64 machines 
sold. Of course, in dollar 
terms, IBM PC sales are al¬ 
most equal to sales of the 
Apple II and C64 combined. 
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An Analog and Digital I/O board for your IBM PC "at just $ 295 !‘ 

Who does Molinari think he is? 




Analog 

Inputs 


Digital 

I/O 

16 Lines 


S-Bit \ 
D/A ' 
2-Channels 


Control Logic' 


The DT2808 is the lowest cost data acquisition board 
for the IBM PC. It includes A/D, D/A, digital I/O, clock 
and DMA on a single board for $295 in OEM quantity. 


Ho ho ho. 

Don’t laugh. We’re not kidding. Data Transla¬ 
tion is practically giving away a new single board 
plug-in that brings complete analog and digital I/O 
capabilities to your IBM Personal Computer. 

Ordered in lots of 500 or more, you can enjoy 
full data acquisition capability for as little as $295. 
And smaller unit orders also qualify for considerable 
savings... one unit is only $495. 

But what would you expect from an innovator 
like Data Translation? Whether you’re working in 
laboratory research or industrial process control, 
our latest board can give you measurement and con¬ 
trol capabilities at tremendous savings. 

The DT2808 includes 16-channel 10-bit A/D, 
2-channel 8-bit D/A, 16 lines of digital I/O, a program¬ 
mable clock and direct memory access capability. 
And all of these functions are supported by PCLAB,’" 
our BASIC callable subroutine library running under 
PC DOS.™ 

A comprehensive user manual with many 
programming examples will get your application up 
and running fast. 


This easy to use, easy to program board is highly reliable, 
and of course, fully backed by Data Translation’s service and 
support team. 

The new DT2808. The lowest cost 
data acquisition for your IBM PC. And 
just one in a long line of software 
compatible analog I/O boards offered 
by the industry leader. 

Data Translation. 

Yes Virginia, there is a Santa 
Claus. He’s president of Data 
Translation. 

For more information, 
call one of our elves. 

(617)481-3700. 


*500 pcs., $495: quantity one 


Data Translation provides a full 
family of analog and digital I/O 
boards with software support 
for the IBM PC. 


DATA TRANSLATION 



World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951 646. 

European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 Tlx 849 862. 
In Canada: (416) 625-1907. 

IBM PC, IBM Personal Computer and PC DOS are registered trademarks of IBM. PCLAB is a trademark of Data Translation, Inc. 
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PC BRAND Can Make You 


LATTICE C 

The Preeminent 16-bit C Compiler 


C has rapidly become the language of 
choice for serious software devel¬ 
opers. The language of maximum 
portability across the spectrum of 
today’s personal computers. The 
language which will most rapidly adapt 
to tomorrow’s machines. The companion 
language to Unix™, the operating 
system destined for predominance. 
Major companies such as Microsoft and 
Micropro know this. They have switched 
to C for their applications development. 
How ready are you for the future? 

PC Brand has the complete line of 
today’s finest professional C tools. Not 
just the finest compiler, but libraries for 
graphics and screen design, overlay 
linkers, and program editors acclaimed 
as the best of their kind. It is a complete 
workshop of craftsman’s tools which will 
turn you into a C professional in a hurry; 
capital equipment which will pay back 
your investment many times over. 

Take the time to read this advertise¬ 
ment. You are sure to see the competi¬ 
tive edge these products will deliver. 


PMATE 

The Programmer’s 
Word Processor 

P mate was designed for program¬ 
mers. We’ll wager that you cannot 
find a programmer who has discovered 
Pmate and moved on to something else. 

Pmate is a full screen editor with ten 
auxiliary buffers for squirreling away 
pieces of text until needed. It uses single 
key commands to move the cursor, or 
text, or insert or delete, or rescue sev¬ 
eral thousand characters of deleted text. 

It has a format mode for tab setting or 
wraparound and shaping when it’s time 
to write documentation. Pmate lets you 
assign chains of commands or strings of 
text to single keys: one keystroke could set 
up the entire shell of a new C function, 
for example. 

Pmate has variables, if-then state¬ 
ments, loops. It calculates, and converts 
decimal to hex to binary and back. You 
can write compact programs (called 
"macros”) to delete comments, for exam¬ 
ple, or check syntax, or process long 
sequences of commands. Macros can al¬ 
phabetize lists, do row and column math, 
perform a series of operations on multi¬ 
ple files, even summon other macros. 

Put another way, Pmate is a text editor 
with its own built-in interpretive lan¬ 
guage. A language you can use to com¬ 
pletely customize this text editor to your 
fancy. Possibly the most artful, ingenious 
program you have ever seen. 

Product Code: S0600 Our Price: 

Suggested Retail: $ 225.00 $180.00 


Y ou can find a more economic way to 
learn C, but if your interest is 
program development, Lattice C™ is the 
unparalleled choice. Byte said "the 
Lattice C compiler produces remark¬ 
able code .. .outstanding in terms of 
both execution speed and code com¬ 
pactness’ ’. After reviewing nine 
compilers for the PC, the PC Tech Journal 
unequivocally declared Lattice C "best 
for software development... it compiles 
fast and produces fast programs". 

Lattice C is a full implementation of 
Kernighan and Ritchie, not a subset, and 
even offers extra features such as nested 
comments, 39-character variable names 
and extra compile time checks for some 
of C’s subtler errors. The compiler 
comes with a full library of I/O routines 
which implement under MS™-DOS most 
of the Unix-compatible standards 
described by Kernighan and Ritchie. 


H alo™ will astound you. It provides a 
complete library of graphic func¬ 
tions which can be linked with your Lat¬ 
tice programs to create full-color charts, 
graphs, simulations, even animation. 

Over 100 commands are at your 
disposal, including plot, line, arc, box, 
circle, plus single commands to produce 
bar graphs and pie charts. Pattern-fill 
and dithering commands give your 
graphics impressive texture and color 
mixes, rubber-banding draws shapes for 
interactive users, area moves produce 
animation, fill and flood commands paint 
areas. The newest version allows you to 
define your own world coordinate 
scheme, divide the screen into 
"viewports" (windows), and scale 
graphic figures automatically. 

It’s a long list of capabilities which 
make for an extraordinarily powerful 
product. In fact, Halo is so good that 
manufacturers of graphics boards and 
systems are adopting it as a standard 
graphics language. So it can bridge your 
application to other systems. CAD-CAM 
developers, especially, have embraced 
its device-independent approach for 
maximal portability. 

Halo is a dazzling demonstration of 
why C has become the language of 
choice among programming profes¬ 
sionals: its function library architecture 
means you can tremendously enhance 
your firepower by acquiring libraries of 
software like Halo with dramatic 
economy of time and money. 

Requires IBM monochrome or color 
graphics card or equivalents. 

Product Code: S0300 Our Price: 

Suggested Price: $ 200.00 $160.00 


Lattice C runs on virtually any com¬ 
puter using an 8086 or 8088 microproces¬ 
sor, and we carry two versions for either 
PC-DOS™ or CP/M-86™. Create your 
source files with any word processor or 
text editor like Edlin or our Pmate™ and 
Lattice C will compile them into Intel 
8086 object module format ready for 
linking with other modules by linkers 
such as DOS’ Link or our Plink86™. 

Lattice C offers a choice of four mem¬ 
ory models which allow the program 
designer to choose the right combination 
of efficiency and size for an application: 
a range between 64K and a full mega¬ 
byte for program and data area size. 

The documentation, which Byte says 
"sets such a high standard of excellence 
that others don’t even come close", 
features sample source programs and 
covers the interface to assembly 
language and machine dependencies. 

C’s structured approach encourages 
development of tight, fail-safe functions 
which can be counted on to return 
reliable results every time. Local 
variables unknown outside of functions 
to safeguard against collision. Extremely 
powerful nested expressions which 
produce elegant, concise code. 

Requires 128K RAM. 

For PC-DOS: Product Code: S0100 

For CP/M-86: Product Code: S0120 Our Price: 

Suggested Price: $ 500.00 $400.00 


PLINK86 

Overlay Linkage to Expand 

S oftware is becoming ever more 
sophisticated, which means more 
complex programs requiring large 
chunks of memory. But if you use extra 
memory, if you count on users to have 
expanded RAM, you will forego sales to 
those who do not. 

Plink86 is the answer. It takes on the 
job of shoe-horning large programs into 
small memory. First, Plink86 acts as an 
alternative to DOS’ Link. For a language 
like C which encourages design of sep¬ 
arately compiled object modules in the 
Microsoft relocatable format, Plink86 
pulls modules together into single com¬ 
piled programs. But Plink86’s overlay 
power is what has gained it a reputation 
as a miracle worker. It binds into the 
compiled program its overlay manager 
which knows how to swap modules of 
your large linked program between disk 
and memory, so that each can temporar¬ 
ily occupy the same memory space. 

Unlike other linkers, the overlay 
manager acts on its own, needing no 
calls from the source program. Instead, 
Plink86’s straightforward overlay 
description language allows you to 
describe your overlay structure in one 
place in your program — a structure 


HALO 

A Spectacular Graphics Extension to Lattice C 






a ‘C Professional — Fast! 


Start Programming Today with 
the Language of Tomorrow 


C-FOOD SMORGASBORD 

R Menu of Difficult to Prepare C Functions 


C is a language of function libraries: 

sturdy routines which your 
application can effortlessly reference to 
get the job done. But someone has to 
write them. It would take months to 
concoct and perfect the complex and 
useful servings which have been 
prepared for you and thoroughly tested 
in C Food Smorgasbord™. 

Decimal Arithmetic: Functions to 
perform operations on binary-coded 
decimal (BCD) numbers of up to sixteen 
significant digits. Includes trigonometric 
and logarithmic functions, powers, 
conversions to strings, and much more. 

Level 0 I/O Functions: Enable you to 
perform direct I/O operations for 
screen, keyboard, printer, and 
asynchronous port with no dependence 
on higher I/O functions to minimize 
memory usage and maximize speed. 

IBM™ PC BIOS Interface Access: 
Allows you to get at the basic I/O 
services in the ROM BIOS not available 
through the normal operating system to 
get and set the video mode, cursor 
position, color and screen attributes, 


Your Art of the Possible 

permitting up to 4,095 overlays stacked 
32 deep. And you don’t have to re¬ 
compile to re-arrange the structure. 

Plink86 is a two pass linkage editor. On 
the first reading it determines all mod¬ 
ules which need loading, to insure 
greater flexibility in assigning memory 
segment addresses before the disk file 
is created on the second pass. It can 
even sub-divide its linked output into 
multiple files for programs which must 
span more than one disk. 

But most of all it sets you free to write 
the comprehensive code today’s users 
have come to expect without sacrifices to 
memory constraints. 

Product Code: S0500 Our Price: 

Suggested Price: $395.00 *315.00 


keyboard shift, scrolling, printer channel 
and port status. 

TIP, the terminal independence 
package: Lets you easily move programs 
to computers with different types of 
terminals. 

There is a basket of delicacies beyond 
this brief list; a cornucopia to sample, 
any one of which will save valuable time 
and pay back far more than C-Food 
Smorgasbord’s overall price. 


Product Code: S0200 
Suggested Price: $150.00 


Our Price: 

* 120.00 


All products operate on the IBM PC or 
PC/XT under PC-DOS and require no 
more than 64K of RAM unless indicated. 

All products are guaranteed and fully 
supported by telephone assistance. 

Prices do not include shipping and 
handling. 

You may freely use these products to 
create software applications for re-sale 
without additional licenses or royalty pay¬ 
ments, provided your applications are not 
wholly or substantially replications of the 
products themselves. 


Unix: TM Bell Laboratories / Lattice C and C-Food 
Smorgasbord: TM Lattice Inc. / MS: TM Microsoft Inc. 
/ Halo: TM Media Cybernetics / IBM: TM 
International Business Machines / Float87: TM 
Microfloat / Panel: TM Roundhill Computer Systems 
Ltd. / Plink86 and Pmate: TM Phoenix Software / 
CP/M-86: TM Digital Research 


PANEL 

Are You Still Coding Hand-Made Data Entry Screens? 


D esigning custom screens is intricate, 
time-consuming, and costly. It can 
make you the loser in competitive 
bidding. It can add weeks, even months 
to bringing your product to market. 

But not when you use Panel™. Put 
Panel to work and you hire a superpro¬ 
grammer for the minimum wage. Telling 
Panel your screen design is like using a 
word processor. You can add, move, 
copy, delete, and reshape fields with 
single key commands. The result? 
Finished C program code with field 
descriptors, color and highlighting, input 
editing by type of field, help keys, and 
warning messages. 

Panel can also create a terminal 
selection program customized for your 
application, and gives you a utility to 
quickly test your finished screens. It 
even includes a multi-key data file 
maintenance program which interacts 
with the screen you design. All the tools 
you need to generate code for the 
trickier aspects of your application, or 
even to create stand alone data entry 
and retrieval products without any 
programming. 

Panel routines are powerful. Unlike so 
many programs which make error 
correction difficult once a field is 
departed, Panel gives the user full field- 


to-field movement for editing, and 
overtype or insert/delete within fields. 

A truly superior productivity tool 
every developer should have. 


Product Code: S0400 
Suggested Price: $295.00 


Our Price: 

*235.00 


FLOAT-87 

Software Support for 
the 8087Math Chip 

F loat-87™ is a library of floating-point 
math routines which are merged into 
a Lattice C interface library. The rou¬ 
tines handle all arithmetic functions and 
the most frequently used transcendental 
or trigonometric functions, and pass all 
numbers to the 8087 to take advantage of 
its 80-bit data format. 

Putting Float-87 to work with an 8087 
can increase the speed of floating-point 
calculations by 40 times or more — and 
with greatly expanded accuracy. If you 
or your customers have an Intel 8087 
math processor chip on board, this 
software will switch on its afterburners. 


Product Code: S0700 
Suggested Retail: $125.00 


Our Price: 

* 100.00 


You won’t find an offer like this anywhere else: Special prices 
and a knowledgeable staff specializing in ’C’ and companion 

1-800-PC BRAND 


P.O. BOX C-773 
DEPT 5-B 
PRATT STATION 
BROOKLYN, N.Y. 11205-9916 


tools. We accept Visa or MasterCard. Or send your order and 
check to the address below. Go for it! Call us toll-free at: 

That’s H800) 722-7263. In New York State, call (212) 858-0683. 

( K ffCTYff) 


© 1984 PC Brand 











Schlumberger 


...Only $ 499 


The Rixon PC212A Card Modem 


Another Modem Good Enough To Be Called RIXON 
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3043B © RIXON INC. 198. 


The 

The 

For 


Rixon PC212A... 
Perfect Modem 
Your IBM® PC 


* IBM is a registered trademark of the 
International Business Machine Corp. 

** Hayes Smartmodem is a product of 
the Hayes Stack ™ series, a 
registered trademark of Hayes 
Microcomputer Products Inc. 

+ CROSSTALK is a trademark of 
Microstuf Inc. 

# PC COM I is a trademark of 
Rixon Inc. 


PC212A.$499. 

PC212A WITH 
ASYNCH PORT.$539. 


& The Source is a servicemark of 
Source Telecomputing Corp. 


The Rixon® PC212A offers you the only 300/1200 BPS full duplex 
modem with auto dial and auto answer that plugs directly into any of 
the IBM PC® * card slots. Because the Rixon PC212A was designed 
specifically for the IBM PC, it is loaded with user benefits. 

The PC212A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin El A RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 

Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM PC. An internal microproces¬ 
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 

A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered. 

In the event of power disrup¬ 
tion a battery back-up pro¬ 
tects all memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro¬ 
grams written for the Hayes 
Smartmodem™ **such as 
CROSSTALK.™ + Also available 
for use with the PC212A is the 

Rixon PC COM I,™ * a communications software pro¬ 
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC212A and the IBM PC. PC COM 
I operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro¬ 
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source SM& ), as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 
time as the PC212A. The PC212A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask _ _ 

| SANG AMO WESTON J — ■— " 


for Jon Wilson at Ext. 472. 


2120 Industrial Pky., Silver Spring, Md. 20904 
301-622-2121 TWX 710-825-0071 TLX 89-8347 














Treasure Chest of Software 
with Tecmar’s Captain", jr Captain" 
and IstMATE multifunction boards 


Enrich your PC with unique software which now is included when you buy a 
Captain, IstMATE or jr Captain from Tecmar. We’ve made the software easy 
to use with a unique innovation in software technology. With the press of a 
single key you access many Treasure Chest programs without having to exit 
from a program you are now using. This Treasure Chest of Software gives 
your PC more power for: 

Information Management 

•Forms Generator - create letters, labels & reports 
•Electronic Rolodex* 

•Mailing List 
•Electronic Notepad 
Time Management 
•Automatic Appointment Alert 
•Calendar Generator 
•Automatic Time and Date 

System Improvements 
•Background Printer - frees 
PC for other work 
•Disk Simulator in RAM 

Hardware Diagnostics 
•Memory Diagnostics 
•Printer Diagnostics 
•Clock-Calendar Diagnostics 

Information Security 
•Confidential File Coding 

Use at Home 

•Checkbook Balancer 
•Inventory Management 
•Banner Generator - prints 
letters 4.5 inches tall 
•Tic-Tac-Toe 
•and more ! 

You’ll never want to turn your 
computer off once you ex¬ 
perience the ease of use, effi¬ 
ciency and enjoyment of the 
Treasure Chest of Software. 

INTRODUCTORY OFFER 

’Rolodex is a trademark of The Rolodex Corp. 




Salute Captain & IstMATE ‘ 






■ ■ 


Hail to the jr Captain 





• Multifunction Board for IBM PC 

• 0 to 384 KBytes of Memory 

on the Captain Board 

• 0 to 256 KBytes of Memory 

on the IstMATE Board 


• Clock-Calendar with battery 

• Serial Communications Port 

• Parallel Printer Port 

• Treasure Chest™ of Software 


• Multifunction Board for IBM PCjr • Parallel Printer Port 

• 0 to 128 KBytes of Memory • Clock-Calendar with battery 

• Upgrade to 512 KBytes backup 

with addition of • Treasure Chest™ of Software 

jr Cadet Board 


TEG MAR 


the power behind the PC 

Tecmar, Inc. 6225 Cochran Road Solon (Cleveland), Ohio 44139-3377 Phone:(216)349-0600 Telex:466692 
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Graphics for the IBM PC 





lisps 


A program for creating and rotating three-dimensional 
objects on the PC's graphics monitor 


Jay Mallin 


With the graphics board installed, 
the IBM PC can display some impres¬ 
sive color graphics on a good monitor. 
Rainbows of colors, however, are not 
necessarily the most interesting re¬ 
sults that can be produced using the 
graphics board. With a little program¬ 
ming, it's possible to add a new, third 
dimension to the PC's graphics. 

Drawing 3-D Objects 

The first trick in drawing three-di¬ 


mensional objects is providing some 
method of describing the object to be 
drawn. One way to do this is to con¬ 
sider a line or arc as series of close 
but discrete points—after all, that's 
how they are drawn on a TV moni¬ 
tor—and then to store the X, Y, and 
Z coordinates of each of those points. 

The problem is that to perform 
some mathematical manipulation on 
the figure—rotating it around the Z 
axis, for example—it is necessary to 
perform that manipulation on each of 
those discrete points. Anyone who 












IBM PC Software: the value of choosing 




If they don’t fit, they’re not worth wearing. 
Software programs. 

If they don’t fit, they’re not worth using. 

That’s why it’s altogether fitting that IBM 
Personal Computer Software offers you a choice. 


Size up the selection. 


\bu’ll find many types of programs in the 
IBM software library. They’ll help keep you on 
your toes in the office, at home or 
in school. 

There are, in fact, seven 
different categories of IBM pro¬ 
grams called “families.” A family 
of software for business, productivity, 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 


programs that fit 



Puttingyour 
best foot forward. 

Although every person isn’t on equal footing 
when it comes to using personal computer 
software, there’s something for almost everyone in 
the IBM software library. 

For example, you may be on a shoestring 
budget and want a big selection of programs 
with small price tags. 

You may be introducing students to 
computing and want programs that are simple to 
use and simple to learn. 

You may run a business requiring 
sophisticated inventory and payroll 
programs. Or you may run a business 
requiring a single accounting program. 


You may write interoffice memos and want a 
streamlined word processing program. Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
Software that fits — to help you accomplish 
specific tasks and reach individual goals. 

Stroll into a store today. 

What’s the next step? 

Visit an authorized IBM Personal Computer 
dealer or IBM Product Center near you. To find 
out exactly where, call 800-447-4700. In Alaska 
or Hawaii, 800-447-0890. 

Ask your dealer to demonstrate your choice 
of programs. Then get comfortable. Sit down at 
the keyboard and try IBM software on for size. 



Personal Computer Software 
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Little Tramp character licensed by Bubbles Inc., s.a. 








3-D Graphics 

has worked much with the PC's in¬ 
terpretive BASIC knows that speed 
isn't its forte. Performing an opera¬ 
tion on each of several thousand 
pieces of data would require hours, 
and that delay would be repeated 
each time a user asked the program 
to rotate a figure a few degrees. 

Luckily, what PC BASIC is miss¬ 
ing in speed it makes up for in useful 
graphics commands. One—the LINE 
statement—provides a simple solu¬ 



tion to dealing with thousands of dis¬ 
crete points, so long as the user is 
willing to give up curves, or at least 
to build them out of line segments. 

This method, used in listing 1, 
works as follows. A cube, for exam¬ 
ple, is described by giving the pro¬ 
gram the coordinates of its eight cor¬ 
ners and indicating which of the 
points are connected by lines. The 
eight points can quickly be put 
through the necessary mathematics 
to rotate the figure in space. Once the 
program knows where the points are 
after a given rotation, it uses the line 
information to connect the appro¬ 
priate points and draw the cube. 

After all, no matter how a cube 
is turned, two corners that are con¬ 
nected by an edge are always con¬ 
nected by that edge. And no matter 
what the perspective, that edge al¬ 
ways appears to be a straight line, al¬ 
though it may be foreshortened a bit. 

The next problem is to rotate the 
points in space. The method for do¬ 
ing this is usually expressed in ma¬ 
trix notation. Figure 1 shows the ma¬ 


trix needed to rotate a point i degrees 
around the Z axis, where x, y, and z 
are the coordinates of the point to be 
rotated. The matrix result of this 
multiplication gives the new coordi¬ 
nates of the point after it has been 
turned around the Z axis i degrees. 

PC BASIC does not support ma¬ 
trix operations, of course, so the mul¬ 
tiplication in figure 1 needs to be re¬ 
written. That's easy enough to do: 

x = x cos i — y sin i 
y = x sin i + y cos i 
z = z 


Similarly, to rotate / degrees around 
the Y axis: 

x = x cos j + z sin / 

y=y 

z = z cos ; — x sin j 

and k degrees around the X axis: 

x = x 

y = y cos k — z sin k 
z = y sin k + z cos k 


It's possible to multiply the three 
matrices together to get one large ro¬ 
tation matrix, but they are much eas¬ 
ier to work with separately. 

The last problem is displaying 
the three-dimensional object on the 
screen, which is easy to do. In listing 
1 it's done simply by ignoring coordi¬ 
nates for one axis—the X axis—when 
drawing the figure. This projects the 
figure onto the flat surface of the 
screen, squashing it flat. 

There also are some housekeep¬ 
ing details involved in turning the 
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uckily, what PC 
BASIC is missing in 
speed it makes up for 
in useful graphics com¬ 
mands. One—the LINE 
statement—provides a sim¬ 
ple solution to dealing with 
thousands o/ discrete _ 

points , so long as the user is 
willing to give up curves. 


three-dimensional coordinate infor¬ 
mation into two-dimensional infor¬ 
mation used for drawing on the 
screen. One is adjusting for the up¬ 
side-down coordinate system used in 
the BASIC graphics commands; an¬ 
other is compensating for the distor¬ 
tion produced by having 640 pixels 
horizontally and only 200 vertically. 

Using the THREED 
Program 

The following information about us¬ 
ing the THREED program in listing 1 
will help those people who don't 
want to take the time to write a bet¬ 
ter program. (Every programmer 
knows he or she can write better pro¬ 
grams than anyone else ; it's just time 
constraints that force programmers to 
use someone else's work.) 

The program accesses disk files 
with the extension .3D that contain 
the information needed for each pic¬ 
ture. I've written a BASIC program to 
create the files, but its listing is lon¬ 
ger than that for THREED and equal¬ 
ly good results can be obtained by us¬ 
ing the DOS EDLIN program. 

The data files have a three-part 
structure. The first part, a single line, 
simply tells the program the number 
of points described by the file. Next 
is the listing of each of the points— 
remember, we are interested only in 
points to be connected by lines. 

There are no statements in the pro¬ 
gram to display single points, though 
that can be changed if desired. The 
points are described one on each line, 
with x, y, and z coordinates being 
separated by a comma. 

The last part of the file tells the 
program each line that is to be 
drawn. The points mentioned above 
are considered numbered from 1, and 
each line of this portion of the file 
holds two numbers, separated by a 
comma,- these are the numbers of the 
endpoints that are to be connected by 
a drawn line. 

This process sounds more compli¬ 
cated than it really is. For examples 
of data files for drawing three-dimen¬ 
sional figures, see listing 2, which 
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Build A Better PC 



Omniboard 


ICP Board 


Universal Comm Adapter 


With ABM's complete line of PC enhance¬ 
ment products, you can build a better PC. 

ABM Superboard™ provides zero to 384K 
bytes of RAM memory, serial port, parallel 
port, IBM or Apple compatible game port, 
and clock/calendar with battery backup 
and external alarm feature. ABM Superset 
utility software allows you to configure 
part of memory for print spooling, so you can 
continue computing while your printer is 
busy, and for RAM disk, which emulates a 
disk drive and dramatically increases your 
productivity. 

Omniboard™ provides up to two serial 
ports, parallel port, clock/calendar with 
battery backup, Apple compatible game 
port, and Superset utility software. 

MEM 512™ memory board provides 64K 
to 512K bytes of field-upgradeable RAM 


memory on a single board. ABM Superset 
utility software is included. 

Col-Mon™ ABM's color to monochrome 
adapter permits display of full text and 
graphics from the IBM PC color graphics 
board on the monochrome monitor. 

ICP Board™ Intelligent Communications 
Processor is the leading edge solution 
for remote PC to IBM mainframe communi¬ 
cations. Utilizing a Z80-B microprocessor 
with 64K bytes of RAM memory to run 3274/ 
3276/3278 emulation software, it elimi¬ 
nates the need for an IBM cluster controller, 
and maintains the host link during local 
PC processing. ICP cluster capability allows 
attachment of up to 12 more PC's, offering 
unparalleled cost advantages. 

Universal Comm Adapters ABM's dual 
channel comm adapters can support 
A5YNCH, BSC, SDLC, HDLC, X.25, and other 


communications protocols. 3270 SNA/SDLC 
support for PS-SC2 is available from ABM. 

Warranty All of ABM's products are 
rigidly tested and burned in. This allows us 
to offer a complete one-year warranty 
at no additional charge. Check our features, 
our quality-then ask your PC dealer for 
Personality Series products from ABM Com¬ 
puter Systems. 

Dealer and OEM inquiries welcome. 

JBA 

ABM Computer Systems 

3 Whatney, Irvine, California 92714 
(714) 859-6531 TWX 292427 ABM UR 

Personality ForYour PC 
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Power. That’s the key to CDI/100. 
It’s a new concept in PC operating 
system environments so powerful, so 
personal and so remarkably flexible, 
that it can be tailored to die dimen¬ 
sions of any size operation. 

Using the experience we gained 
from creating the CDI/1000 (our 


Pick-based IBM minicomputer product), 
we’ve integrated the powerful features 
from the minicomputer world with 
MS-DOS'". 

A dynamic menu system makes 
the learning process simple. You’ll 
quickly be sailing through complex 
operations. And because you have 


access to the very foundation of 
die system, you can easily build and 
enhance your own specialized 
applications. 

What it brings to your IBM 
PC is a new generation of data base 
management capabilities in a system 
that becomes as personal as 



Presidents have fought for it 
Prime Ministers have died for it 
All you have to do is ask for it 


your fingerprint. 

For virtually limitless applica¬ 
tion in a system that will grow 
just as far and just as fast as you 
do, ask for CDI/100, wherever 
you buy your software. Because 
personal power has never been 
this simple. 


Exceptional New Software Concept 

• Everyone’s Filing System 

• English-like Inquiry Language 

• Dynamic Menu System 

• Integrated Help Features 

• Relational Data Management 

• Enhanced Basic Compiler 

• Dictionary Supported Data Base 

• Task Master 


CD! 


CD1 Information Svstems, Inc. 

1309 114th Ave. S.E. 

Bellevue, WA 98004 

(206)455-5117 

EtCREASE YOUR PERSONAL POWER ." 1 
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3-D Graphics 


draws a cube ; listing 3, which draws 
a diamond; and listing 4, which 
draws a pyramid. 

Remember to give any file that is 
created the extension .3D so the pro¬ 
gram can find it. And when de¬ 
scribing an image, don't worry about 
making it the right size or centering 
it on the screen. The program will do 
that by itself. When the picture file 
has been loaded, the program will 
draw the image on the screen and ask 
for the desired X, Y, and Z rotations. 
The drawing is oriented so that (al¬ 
though the axes are not actually 
drawn on the screen) the Z axis is 
vertical, the Y axis is horizontal, and 
the X axis is perpendicular to the 
screen—running from the center of 
the monitor to the user's eyes. 

After the user has entered the ro¬ 
tation he wants, the program will re¬ 
draw the figure and ask for a new ro¬ 
tation. A word of advice: it is fre¬ 
quently easier to rotate around just 
one axis at a time if it is desired that 
the object end up in a specific posi¬ 
tion. Input 0 degrees for the two axes 
around which the figure should not 


rotate or just hit Enter, since BASIC 
considers Enter the same as a 0 when 
it wants numeric input. 

Other Uses for the 
THREED Program 

Once it is understood how to display 
and rotate three-dimensional objects 
with an IBM PC, it is possible to do a 
number of other things. First, the 
program can be modified to expand 
or shrink the object—zooming in or 
pulling back—by varying the con- 

Z f a programmer has 
an 8087 and knows 
how to program in as¬ 
sembler or has a good com¬ 
piler, he may he able to 
write code fast enough to 
skip the cormecPthe^dot 

scheme used in this pro¬ 
gram, using instead, the ro¬ 
tation formulas on objects 
built ofpoints. 


stant 90 in line 1740. It's also possible 
to move the figure to the right or left 
by modifying lines 1840 and 1850. 

A pen plotter can be attached for 
output, and the concepts discussed 
here can even serve as the basis for a 
software package for CAD (Comput¬ 
er-Aided Design). One area anyone 
interested in CAD will want to look 
into is the hidden-line problem —how 
to avoid displaying lines on the other 
side of an object that would be hid¬ 
den if that object were solid. 

If a programmer has an 8087 and 
knows how to program in assembler 
or has a good compiler, he may be 
able to write code fast enough to skip 
the connect-the-dot scheme used in 
this program, using instead the rota¬ 
tion formulas on objects built of 
points. And if he likes to watch his 
PC draw and redraw rotated objects, 
he can modify the BASIC program to 
use a constant or random rotation 
continuously, sending objects tum¬ 
bling dizzily through space forever. 

Jay Mallin is a graduate student in electrical 
engineering at the University of Florida. 


Listing 1 THREED.BAS 

1000 ’Program to display and rotate three-dimensional images on 
1010 ’IBM PCs with graphics cards. 

1020 ’File: THREED.BAS (c) 1983 Jay Mallin 
1030 ’ 

1040 ’Initialize variables, arrays; set up screen. 

1050 KEY OFF 

1060 PI=3.141593 

1070 DIM ROT(2,2),LINES(149,1) 

1080 SCREEN 2 

1090 ON ERROR GOTO 2580 

1100 ’ 

1110 ’A data file with point and line info is loaded from disk. 


1120 

CLS 



1130 

PRINT "Here are the picture files stored on disk." 


1140 

FILES ’’♦.3d’’ 



1150 

INPUT "Enter the name of the file you wish 

loaded: 

" ,NAM$ 

1160 

NAM$=LEFT$(NAM$,8) 



1170 

OPEN NAM$+".3d" FOR INPUT AS #1 



1180 

’ 



1190 

’The first number in the file tells the number 

of points it holds. 

1200 

1NPUT#1,LENGTH 



1210 

LENGTH=LENGTH-1 



1220 

’ 



1230 

’The array XYZ will hold the three coordinates 

of each point. 

1240 

’and XY holds the x,y coordinates used for drawing on 

the display. 

1250 

DIM XYZ(LENGTH,2), XY(LENGTH,1) 



1260 

’ 



1270 

’Next follows the x, y, and z coordinates for 

each of 

the points. 

1280 

FOR 1=0 TO LENGTH 



1290 

INPUTI1,XYZ(I,0),XYZ(I,1),XYZ(I,2) 



1300 

NEXT I 



1310 

1 



1320 

’After the list of points are stored pairs of 

numbers 

that 


1330 ’tell which points to connect with lines. The array LINES 
1340 ’contains the pairs of endpoints of each line to be drawn. 


1350 

LINEC0UNT=-1 


1360 

WHILE LINEC0UNT<149 AND NOT(EOF(1)) 


1370 

LINEC0UNT=LINEC0UNT+1 


1380 

INPUTI1,TEMPI,TEMP2 


1390 

LINES(LINECOUNT,0)=TEMP1-1 


1400 

LINES(LINECOUNT,1)=TEMP2-1 


1410 

WEND 


1420 

IF LINECOUNT>149 THEN PRINT "More than the allowed 



149 lines in file." 


1430 

• 


1440 

’The figure is centered, then proportioned to fit on the 

screen. 

1450 

’The first step is to find the largest and 


1455 

’smallest values of x,y, and z. 


1460 

XMAX=XYZ(0,0) : YMAX=XYZ(0,1) : ZMAX=XYZ(0,2) 


1470 

XMIN=XMAX : YMIN=YMAX : ZMIN=ZMAX 


1480 

FOR 1=1 TO LENGTH 


1490 

IF XYZ(I,0)>XMAX THEN XMAX=XYZ(1,0) 


1500 

IF XYZ(1,1)>YMAX THEN YMAX=XYZ(I,1) 


1510 

IF XYZ(1,2)>ZMAX THEN ZMAX=XYZ(1,2) 


1520 

IF XYZ(1,0)<XMIN THEN XMIN=XYZ(1,0) 


1530 

IF XYZ(1,1)<YMIN THEN YMIN=XYZ(I,1) 


1540 

IF XYZ(I,2)<ZMIN THEN ZMIN=XYZ(I,2) 


1550 

NEXT I 


1560 

, ■. , 


1570 

’A “center" is found between the greatest and smallest values for each 

1580 

’of the three axis, and all the coordinate values are adjusted to move 

1590 

’those centers to be at the origin. 


1600 

XCENTER=(XMAX+XMIN)/2 


1610 

YCENTER=(YMAX+YMIN)/2 


1620 

ZCENTER=(ZMAX+ZMIN)/2 


1630 

FOR 1=0 TO LENGTH 


1640 

XYZ(I,0)=XYZ(I,0)-XCENTER 


1650 

XYZ(I,1)=XYZ(I,1)-YCENTER 


1660 

XYZ(I,2)=XYZ(I,2)-ZCENTER 


1670 

NEXT I 


1680 

1 


1690 

’The largest value of all the newly adjusted coordinates 

is found. 
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*UNIX is a trademark 
of Bell Laboratories. 


Unisource Software Corp., Department 4103 
71 Bent Street, Cambridge, MA 02141 


617-491-1264 


That’s right, partner. Now is 
the time to upgrade your PC 
with the Sundown™ disk. 

Includes controller. Installs right 
inside your PC in less than 10 minutes. 

Backed by our full one-year warrranty. 

But that’s only half the story . . . 

The Sundown comes loaded with VenturCnm 

is a licensed implementation of AT&T's UNIX and is 
the only MULTI-USER, MULTI-TASKING UNIX environment 
available on the IBM PC. Plus you can store and run your 
MS/DOS programs and files as well! 

We offer immediate delivery. And our price . . . 
now that will blow your boots off! Need we say more? 
Reach for your phone and dial: 


yourFh» ne! 

Rg^chester- 

Loaded 





EVEN WHEN YOUR MODEM 
SENDS IT BY WAY Of THE 
OKEFENOKEE SWAMP. 


When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad¬ 
vanced performance features of the 
PC:lntelliModem™ It’s got the best 
receive sensitivity available today— 
actually down below-50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 

Get patented modem technology. 

The PC:lntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 


Bizcomp: A history of 
_ innovation. _ 

1980 Invented first command-driven 
modem 

1981 Introduced proprietary line- 
status monitoring 

1983 Designed first single-/iP212A- 
compatible modem 
1983 Introduced first integrated 

voice/data modem for IBM PC 
1983 Granted patent on command- 
driven modem 


two, four or more pPs (and even more 
oscillators), and still accomplish less. 

How do we do this? By creating 
architectural 
innovations ii 
firmware, anc 
by pushing tl 
chip to its lirr 
close to 12 M 
Since it uses fewer 
parts, the PC:lntelliModem’s 
no-compromise design offers 
higher reliability, a more com¬ 
pact form factor, and lower costs. 

This design elegance leads natu¬ 
rally to more elegant performance.Take 
line status detection, for example. The 
PC:lntelliModem’s adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice- 
some of which other modems ignore. 

Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and data applications, 
there’s nothing likethe PC:lntelliModem. 
Literally. Its easy-to-use software pack- 
age-PC:lntelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 


Make sure your modem has all 
these PCsIntelliModem features 

Integrated Voice/Data 

■ Switch between voice and data 
communications 

■ Programmable telephone handset jack 

Status Reporting 

■ Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modem answer, incoming call) 

■ Audio monitor 

■ Programmable status LED 
PC:lntelliCom™ Software Included 

■ 99-name on-line telephone directory 

■ Auto-dial, auto-repeat dial, auto-answer 

■ Link to another number if busy 

■ File transfer 

■ Data capture to diskette 

■ Programmable auto log-on sequences 
Compatible with Crosstalk™ and 

PC-Talk III™ 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110,300,1200 baud 


the touch of a single function key. That 
means now both you and your com¬ 
puter can talk on the same line. With¬ 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you’re designing microcom¬ 
puter datacomm products-or just 
looking for a PC/XT modem for your¬ 
self, check out the PC.IntelliModem at 
your local dealer. You’ll get the mes¬ 
sage. And so will they. Or contact: 
Bizcomp,532 Weddell Drive, Sunnyvale, 
CA 94089;408/745-1616. 
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We’ve got people talking. 

















What’s the best recommendation 
you can make when you’re asked 
about business graphics? 



The New 
Business Profes¬ 
sional Plotter from 
Hewlett-Packard— 
The 6-Pen HP 7475A 


Another choice: 
HP’s low-cost, 
high performance 
Personal Computer 
Plotter 


For the “business on a budget,” you 
may also want a look at our 2-pen 
Personal Computer Plotter, the HP 
7470A. Its low-cost (only $1095) is as 
remarkable as the quality of its plots. With 
many of the same features as the new HP 7475A, 
the HP 7470A plots on media up to 814 x 11." It 
stores and caps two-pens, and you can easily change 
the pens for multi-color plotting. 


Today, business professionals are 
becoming more aware of the vital im¬ 
portance of business graphics to their 
success. Tomorrow, they may be asking for 
your recommendation. Here’s some important 
information that will help you. Tell them... 

Make a first impression that lasts 

Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you’re presenting. And that’s 
where the new HP 7475A Business Professional Plotter lets your 
professionalism shine through. 

Standards unsurpassed in the plotter business 

The technical standards of the HP 7475A have no equal for produc¬ 
ing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point), assures that intersecting 
lines and circular shapes will meet exactly 

Compatible with almost any personal computer 
in your office and supported on today’s most 
popular graphics software packages 

The HP 7475A quickly “makes friends” with most of the personal 
computers you may already have in your office, including IBM®, 
Apple™, Compaq™, Osborne®, and Commodore™—as well as a 
host of HP computers. You even have a choice of many off-the- 
shelf software packages that give you “first-day” productivity with 
the HP 7475A. 


Send for your FREE “Better Presentations 
Package” today! 

For a FREE sample plot, overhead transparency, and more details, 
mail the coupon below. We’ll also enclose a list of software packages 
you can use right “off-the-shelf.” 

CIRCLE NO. 238 ON READER SERVICE CARD 
For the name of your nearest 

Hewlett-Packard dealer call 
toll-free 800-FOR-HPPC. 

1101304 

I-1 

I YES! I want to make the most informed business graphics | 
| recommendation I can. Please send me your FREE “Better | 
I Presentation Package,” so I can learn more about the new HP I 

■ 7475A Business Professional Plotter and the HP 7470A i 

■ Personal Computer Plotter. I understand I will receive this ■ 
I valuable package without cost or obligation. 

| Name_Title_ I 

■ Company_ ! 


hp HEWLETT 
"KM PACKARD 


Your Choice: 2 media sizes 

While most professional business applications will be satisfied 
with standard 814 x 11" paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11 x 17" media, too. 


Address_ 

City, State & Zip_ 

Phone Number ( ) 


The cost? Surprisingly affordable 

The new HP 7475A Business Professional Plotter is an amazingly 
affordable $1895. When you consider the high cost of having your 
graphics prepared by an outside service, you’ll find the return on your 
investment is almost immediate. 


My computer is_ 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, 

San Diego, CA 92127 

Attn: Marketing Communications 

11304 PT5 



















3-D Graphics 


1700 'and that is used to scale the picture to stay within the screen. 
1710 MAX=XMAX-XCENTER 

1720 IF MAX<YMAX-YCENTER THEN MAX=YMAX-YCENTER 

1730 IF MAX<ZMAX-ZCENTER THEN MAX=ZMAX-ZCENTER 

1740 FACT0R=90/MAX 

1750 FOR 1=0 TO LENGTH 

1760 XYZ(I,0)=FACTQR*XYZ(I,0) 

1770 XYZ(I,1)=FACT0R*XYZ(1,1) 

1780 XYZ(I,2)=FACT0R*XYZ(1,2) 

1790 NEXT I 

1800 ' 

1810 'With the 30 coordinate data in XYZ, build the 2D data 
1820 'in XY that is used for drawing the picture on the screen. 

1830 FOR PNT=0 TO LENGTH 

1840 XY(PNT,1)=CINT(91-(5*XYZ(PNT,2)/12)) 

1850 XY(PNT,0)=CINT(320+XYZ(PNT,1)) 

1860 NEXT PNT 

1870 ' 

1880 'Draw the lines, using the endpoint pairs stored in LINES 
1890 LINE (0,0)-(639,183),1,B 

1900 LINE (1,1)-(638.182),0.BF 'Clears top of screen. 

1910 FOR 1=0 TO LINECOUNT 

1920 PTA=LINES(I,0) 

1930 PTB=LINE$(1,1) 

1940 LINE (XY(PTA,0},XY(PTA,1))-(XY(PTB,0),XY(PTB,1)) 

1950 NEXT I 

1960 ' 

1970 'Get the next rotation, or end the program 
1980 LOCATE 24,1 

1990 PRINT "Enter rotation in degrees for each axis, 

or enter 361 to exit program."; 

2000 LINE (0,192)-(620,199),0,BF 

2010 LOCATE 25,1 

2020 INPUT; "X: ", R0T(0,0) 

2030 IF R0T(0,0)= 361 THEN 2440 

2040 LOCATE 25,14 

2050 INPUT; "Y: “,ROT(1,0) 

2060 IF ROT(1,0)= 361 THEN 2440 

2070 LOCATE 25,27 

2080 INPUT; "Z: ", ROT(2,0) 

2090 IF ROT(2,0)= 361 THEN 2440 

2100 ' 

2110 'Convert the input to degrees; find sin and cos of each. All the 
2120 'results are stored in ROT. 

2130 FOR 1=0 TO 2 

2140 ROT(I,0)=PI*(R0T(1,0) MOD 360)/180 

2150 ROT (1,1) =*S IN (ROT (1,0)) 

2160 ROT(I,2)=C0S(R0T(1,0)) 

2170 NEXT I 

2180 ' 

2190 'Compute new coordinates in XYZ to rotate around the Z axis. 

2200 IF R0T(2,2)=1 THEN 2280 

2210 FOR PNT=0 TO LENGTH 

2220 TEMP=XYZ(PNT,0) 

2230 XYZ(PNT,0)=R0T(2,2)*XYZ(PNT,0)-ROT(2,1)*XYZ(PNT,1) 

2240 XYZ(PNT,1)*R0T(2,1)*TEMP+R0T(2,2)*XYZ{PNT,1) 

2250 NEXT PNT 

2260 ' 

2270 'Rotate around the y axis if the rotation is not 0. 

2280 IF ROT(1,2)=1 THEN 2360 

2290 FOR PNT=0 TO LENGTH 

2300 TEMP=XYZ(PNT.O) 

2310 XYZ(PNT,0)=TEMP*R0T(1,2)+XYZ(PNT,2)*R0T(1,1) 

2320 XYZ(PNT,2)=XYZ(PNT,2)*R0T(1,2)-TEMP*R0T(1,1) 

2330 NEXT PNT 

2340 V^^ 

2350 'Rotate around the X axis. 

2360 IF ROT(0,2)=1 THEN 2420 

2370 FOR PNT=0 TO LENGTH 

2380 TEMP=XYZ(PNT,1) 

2390 XYZ(PNT,1)=TEMP*R0T(0,2)-XYZ(PNT,2)*R0T(0,1) 

2400 XYZ(PNT,2)=TEMP*R0T(0,1)+XYZ(PNT,2)*R0T(0,2) 

2410 NEXT PNT 

2420 GOTO 1830 

2430 ' 

2440 'The user has the option of viewing another picture. 

2450 CLOSE #1 

2460 LOCATE 25,1 

2470 PRINT "Do you wish to load and see another display? (y/n): “; 

2480 TEMP*=INKEY$ 

2490 IF TEMP*="" THEN 2480 

2500 IF TEMP$=”y" OR TEMP*="Y" THEN PRINT TEMP*; : 

ERASE XYZ,XY : GOTO 1120 


2510 

2520 

2530 

IF TEMP*><"n" AND TEMP*><“N" THEN 2480 

PRINT TEMP*; 


2540 

'The screen is returned to mode 0 and the program 

ends. 

2550 

SCREEN 0 


2560 

KEY ON 


2570 

END 


2580 

' 


2590 

'Error routines are provided to deal with disk access problems. 

2600 

IF ERR=52 OR ERR=64 THEN PRINT "Bad file name." 

1 : RESUME 1150 

2610 

IF ERR=53 THEN PRINT "Nonexistant file." : RESUME 1150 

2620 

IF ERR><71 THEN CLOSE #1 : KEY ON : SCREEN 0 : 

ON ERROR GOTO 0 

2630 

PRINT "Drive not ready. Do something about 

it, then push enter. 

2640 

INPUT"",OUMMY* 


2650 

RESUME 





Listing 4 

A Program To Draw a Pyramid 


5 

1,4 

0,0,0 

1,5 

2,0,0 

2,3 

2,2,0 

2,5 

0,2,0 

3,4 

1,1,2 

3,5 

1,2 

4,5 
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ANNOUNCING 
VERSION 2.0 


EXTENDED PASCAL FOR YOUR 
IBM PC, PC jr., APPLE CP/M, 
MSDOS, CP/M 86, CCP/M, 

OR CP/M 80 



“What I think the computer industry is headed for: well 
documented, standard, plenty of good features, and a 
reasonable price.” 

Jerry Pournelle, 

Byte, February 1984 

“The Perfect Pascal” 

Alan R. Miller, 

Interface Age, January 1984 


If you already own Turbo 
Pascal version 1.0, you can 
upgrade to 2.0 for $29.95. Just 
send in your old master with 
your check. (Manual update 
included of course). 


NOW... 

WITH 

WINDOWING 

$49.95 

NEW FEATURES 

WINDOWING! 

... This is a real shocker. On the IBM PC or PC jr. you’ll now 
have a procedure to program windows.... Any part of the 
screen can be selected as a window and all output will 
automatically go to this part of the screen only. As many 
windows as you please can be used from the same 
program. 

AUTOMATIC OVERLAYS! 

... No addresses or memory space to calculate, you simply 
specify OVERLAY and TURBO PASCAL will do the rest. 

GRAPHICS, SOUND AND COLOR SUPPORT 

... For your IBM PC or JR! 

FULL HEAP MANAGEMENT! 

... via dispose procedure. 

OPTIONAL 8087 SUPPORT! 

... Available for an additional charge. 

If you have a 16 bit computer with the 8087 math 
chip—your number crunching programs will execute up 
to 10X faster! 



ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY 

For VISA and MasterCard orders call toll free: 1-800-227-2400 x968 

In CA: 1-800-772-2666 x968 

(lines open 24 hrs, 7 days a week) 

Dealer & Distributor Inquiries welcome 
408-438-8400 


CHOOSE ONE (please add 
$5.00for shipping and handling 
for U.S. orders) 

_Turbo Pascal 2.0 $49.95 

_Turbo Pascal 2.0 with 

8087 support $89.95 

_Update (1.0 to 2.0) Must 

be accompanied by the 
original master $29.95 

_Update (1.0 to 8087) Must 

be accompanied by the 
original master $69.95 


Check- Money Order_ 

VISA - MasterCard _ 

Card #: _ 

Exp. date: _Shipped UPS 

m BORIADD 

■)) INTERNATIONAL 

Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX:172373 


My system is: 8 bit_16 bit_ 

Operating System: CP/M 80_ 

CP/M 86_MSDOS_PC DOS_ 

Computer:_Disk Format:_ 

Please be sure model number & format are correct. 

NAME:_ 

ADDRESS: _ 

CITY/STATE/ZIP: _ 

TELEPHONE: _ 

California residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside 
of U.S.A. payment must be by bank draft payable in the U.S. and in U.S. 
dollars.) Sorry, no C.O.D. or Purchase Orders. A6 
































PCnetPLUS Diskless Board 
from 

Go with Floppyless PCs 

Integrating the leading low cost network, 

PCnet™ with on-board firmware 



BENEFITS OF 
A FLOPPYLESS 
PCnet SYSTEM: 


Imagine the savings of not having floppy drives, a 
floppy controller and expensive diskettes at your 
IBM PCs and compatibles while still maintaining 
full PC capability. Only Orchids PCnetPLUS 
Diskless provides the savings and the many 
benefits of a floppyless system. 

▲ Ease of Operation —Automatic booting from 
the PCnet Server, the hard disk unit of the 
network (i.e. IBM-XT). 

▲ Increased Security —Eliminates the loss of 
proprietary data and software through the 
absence of local floppies. 

▲ Increased Efficiency —Elimination of floppy 
clutter and related diskette maintenance. 

▲ Significant Savings —The elimination of 
diskettes, floppy disk drives and their 
controller more than offsets the cost of 
a PCnetPLUS Diskless adapter card. 


PCnet Diskless Boot ROM 


ORCHID 

ORCHID TECHNOLOGY, INC. 
47790 Westinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 


AND... PCnetPLUS Diskless includes all the 
features of PCnet, the leading low cost Local 
Area Network for IBM-XT/PC and compatibles. 
Diskless capability is also available on Orchid's 
PCnetPlus Multifunction Board. 


CIRCLE NO. 180 ON READER SERVICE CARD 





PCnetPLUS Multifunction Board 
from 

Go with Expandability 

Integrating the leading low cost network, 

PCnet™ with the most popular add-on board 


▲ PCnet Interface—The leading Local Area Network for the 
IBM-XT/PC™ and compatibles. 

A PCnet Software—Allows PCs to share data, disks, printers, etc. 

A RAM Expansion Sockets—Up to 256K of memory. 

A PCnet RAM Drive—High speed disk emulator software. 

A PCnet SPOOL—Print Spooler software. 

A EPROM Socket—For ORCHID supplied floppyless PCnet capability. 
A Serial Port*—COM1: or COM2: 

A Parallel Port*—LPTl: or LPT2: 

A Clock/Calendar*—With battery back-up and software. 



Take a careful look 
at a typical PC 
configuration and see 
for yourself why you need the 
PCnet PLUS Multifunction Card. 


Slot 2 
PCnet 
Interface 


Slot 3 
Floppy 
Controller 


Saves 2 Card Slots 


PCnet Diskless Boot ROM 


‘Daughter board functions 


CIRCLE NO. 187 ON READER SERVICE CARD 


IBM-XT/PC: Trademark of IBM Corp. 
PCnet & PCnetPLUS: Trademarks of Orchid Technology. 
All specifications are subject to change without notice. 
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Thomas V. Hoffmann 

W hen I started work on this ar¬ 
ticle, the PC/r was the newest 
and smallest member of the IBM PC 
family. With the introduction of the 
Portable PC, junior is no longer the 
new kid on the block, but he may 
still be the most interesting sibling 
in the burgeoning bunch. The PC/r 
is an unmistakable member of the 
family, extremely compatible in 
many ways and strikingly different 
in others (see table 1 for a compari¬ 
son of features of PC/r and PC). 

Those of you who read newspa¬ 
pers or watch television (did I leave 
anyone out?) already know the basics 
about PC/r. It's a lot smaller than the 
PC or XT, weighs less than 12 
pounds, has a wireless infrared key¬ 
board with cheap "Chiclet" keys, 
and comes in two models. The $669 
version has 64K of user RAM and no 
diskette drive. The $1269 version has 
64K memory and display expansion 
option, for a total of 128K of user 
RAM and one slimline 360KB dis¬ 
kette drive. The junior uses DOS 
2.10, and its diskettes are totally 
compatible with those produced by 
the other PC family members. (For 
simplicity, I will use PC to refer to 
both the original PC—the 64K or the 
256K version —and the PC/XT.) 

Besides the diskette and memory 
expansion options, the PC/r line in¬ 
cludes an internal 110/300 baud 
auto-dial, auto-answer intelligent 
modem ($199). Each of these options 
mounts in a dedicated position inside 
the system unit. A parallel printer 
adapter is also available ($99), which 
attaches to the bus expansion con¬ 
nector on the right side of the sys¬ 
tem unit and provides a standard 


Thomas Hoffmann is a contributing editor to 
this magazine. 



A lthough the PCjr is one of the more 
IBM PC-compatible machines on 
the market, it is far from 100-percent 
compatible with its predecessors. 



— A wireless infrared keyboard, 
which, although it has only 62 
keys, is nevertheless able to gen¬ 
erate all of the codes obtainable 
from the standard PC 83-key 
keyboard 

— A larger system board that inte¬ 
grates many PC-compatible fea¬ 
tures (display, RS232, joystick) 
that required separate option 
cards in the PC 

— 64K of ROM on the system 
board. This ROM includes cus¬ 
tomer and advanced diagnostics 
in addition to BIOS and Cassette 
BASIC 

— Provision for ROM expansion 
using plug-in program cartridges 

— Enhanced display capabilities, 


featuring low- and medium-reso¬ 
lution graphics in 16 colors, 
high-resolution graphics in 4 
colors, and all PC-compatible al¬ 
pha and graphic modes. A flexi¬ 
ble color palette allows any of 
16 colors to be represented by 
any attribute in all modes. The 
display refresh buffer may be set 
anywhere in the first 128K of 
system memory 

— An improved sound system that 
features a complex multi-voice 
sound generator and provision 

Less than half the volume of 
the PC, PCjr is lighter and 
better looking. The reduction 
in size and weight is largely 
the result of the machine's 
two-part power supply. 


Centronics printer interface compati¬ 
ble with the IBM Graphics Printer 
and a host of others. 


Important Differences 

Although the PC/r is one of the more 
IBM PC-compatible machines on the 
market, it is far from 100-percent 
compatible with its predecessors. 
Some of the differences are minor 
and will be invisible to the average 
user. Others are entirely new fea¬ 
tures. Still others are the result of 
important differences in implementa¬ 
tion with major effects on perform¬ 
ance and expansion. The list includes 
— An entirely new system unit 
package, with unique peripheral 
connectors, dedicated internal 
option connectors, bolt-on bus 
expansion modules, and an ex¬ 
ternal power transformer 
— Self-identify¬ 
ing options 
that elimi¬ 
nate the need 
for user-set¬ 
table configu¬ 
ration switches 
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IBM's conservative nature is evidenced by the design of PCjr's 
system board. The ample open space suggests that additional 
options, such as another bank of memory or a parallel printer 
port, could have been included with a tighter board layout. 


for external audio input and out¬ 
put 

— Seriously restricted implementa¬ 
tions of diskette, keyboard, and 
communications I/O, such that 
simultaneous operation is severe¬ 
ly limited 

— Advanced BASIC features sup¬ 
ported by a plug-in cartridge, not 
RAM-resident extensions 

— A new revision of DOS (version 
2.10) that is compatible with all 
three PC family members (PC, 
PC/XT, and PC/r). 

I will explore these differences and 
their implications for system develop¬ 
ers and advanced users. 

Let s Get Physical 

The most obvious characteristics that 
distinguish PC/r from PC are physi¬ 
cal. The system unit is much smaller 


(less than half the volume of a PC), 
lighter, and better looking. The re¬ 
duction in size and weight is largely 
the result of the machine's two-part 
power supply,- an external transform¬ 
er steps the line voltage down to 17 
volts AC, and an internal printed cir¬ 
cuit board produces the necessary DC 
voltages. IBM's decision to use plastic 
instead of metal for the system unit 
housing and to provide only one 
half-height diskette unit also helped 
keep the machine small and light. 

The PC/r system board measures 
10 by 13.8 inches (138 square inches) 
compared to the PC's 8.5 by 11 
inches (93.5 square inches), and thus 
contains nearly 48 percent more area. 
Nearly half of the PC system board 
is devoted to memory (both ROM 
and RAM) and I/O expansion con¬ 
nectors. The same functions take 


much less space on the PC/r board, 
because the connectors are smaller, 
the ROMs are four times denser, and 
there is only 64K of RAM, without 
parity. These economies help provide 
space for the additional features that 
require separate option boards in 
the PC. 

The basic PC/r system board con¬ 
tains the 8088 processor, 64K of 
ROM, 64K of RAM (without parity), 
an 8253 timer chip, an RS232 serial 
port, audio beeper, complex multi¬ 
voice sound system, cassette inter¬ 
face, joystick interface, keyboard in¬ 
terface (infrared and hard wire), vid¬ 
eo graphics subsystem with enhanced 
features and light pen interface, con¬ 
nectors for internal and external op¬ 
tions, two ROM cartridges (up to 
128K bytes worth), and Input/Out¬ 
put bus expansion. 

The original PC requires separate 
adapter cards for video, joysticks, 
RS232, additional memory, and dis¬ 
kette. Putting all that in one PC 
would consume all five expansion 
slots, leaving no place for the inter¬ 
nal modem. The PC/r puts it all in 
one box, with enhanced sound and 
graphics capabilities that are simply 
not available on the PC, for consider¬ 
ably less money. Does this sound too 
good to be true? Well, there are cer¬ 
tain compromises. 

More is Less, Less is More, 
More or Less 

The PC/r uses the same 8088 proces¬ 
sor as the PC, running at the same 
4.77 MHz speed, so it's just as fast, 
right? Wrong. Several things conspire 
to reduce junior's performance, all of 
them resulting from intentional mar¬ 
keting and engineering decisions. 
IBM's plans for the PC/r required cer¬ 
tain cost and performance character¬ 
istics, so choices were made in an ef¬ 
fort to position the PC/r at precisely 
the desired place in the PC spectrum. 
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T he PCjr uses the same 8088 processor 
as the PC, running at the same 4.77 
MHz speed, so it's just as fast, rightl 
Wrong. 



Table 1: PC vs. PCjr System Feature Comparison 


Feature 

PC 

PCjr 

8088 Microprocessor 

Standard 

Standard 

8087 Math coprocessor 

Optional 

No 

DMA Capability 

Standard 

Future 

Control ROM 

40K 1 

64K 

BIOS 

8K 

16K 

Cassette BASIC 

32K 

32K 

Diagnostics 

None 

16K 

Base memory (RAM) 

64-256K 

64-128K 

Maximum memory (RAM) 

640K 

640K 2 

Cartridge slots 

No 

Standard 

Monochrome display attachment 

Optional 

No 

Color/Graphics adapter 

Optional 

Standard 

Light pen interface 

Optional 3 

Standard 

Joystick interface 

Optional 

Standard 

Cassette interface 

Optional 4 

Standard 

Diskette interface 

Optional 5 

Optional 

Fixed disk interface 

Optional 6 

Future 

Parallel printer attachment 

Optional 

Optional 

Serial port 

Optional 

Standard 

Baud rate (maximum) 

9600 

4800 

Keyboard (number of keys) 

83 

62 


Key 

Standard = included in base system 
Optional = available add-on to system unit 
External = available add-on outside system unit 
Future = provision exists for future attachment 

‘Plus socket for 8K additional ROM 

2 Must be added outside system unit, via I/O expansion connector 

included with Color/Graphics option 

4 Not present on PC/XT 

Standard on PC/XT 

Standard on PC/XT 


The effects of these choices have se¬ 
rious implications for users, software 
developers, and manufacturers of 
add-on hardware. 

The following factors all reduce 
the actual or potential performance 
of the PC fT: 

— the 8088 processor is configured 
in minimum mode, which saves 
logic but prevents use of the 
8087 coprocessor 

— the base 128K RAM is shared 
between processor and video cir¬ 
cuitry, resulting in slower RAM 
access for instructions and data 

— there is no DMA capability on 
the system board, so diskette 
transfers require the full atten¬ 


tion of the processor and may 
not be overlapped with keyboard 
input or communications 
— there is no deserialization hard¬ 
ware in the keyboard interface,- 
thus, significant processor over¬ 
head is required to decode serial 
input from the keyboard. 

IBM's decision to configure the pro¬ 
cessor in minimum mode is perma¬ 
nent—an 8087 cannot be added to 
the expansion bus. The absence of 
the 8087 has no direct effect on per¬ 
formance, except to limit future uses. 
Obviously, software that requires the 
8087 (IBM's APL system is one ex¬ 
ample) can't be used on the PCjr. 

The integration of the video/ 


graphics logic on the same board 
with the processor and memory gave 
the PCjr designers an opportunity to 
enhance the display subsystem by 
giving it access to all of the memory 
on the system board. This access al¬ 
lows more pages to be displayed and 
provides for additional modes that re¬ 
quire more memory than the 16K 
available on the standard PC Color/ 
Graphics adapter. 

The RAM on the system board 
(and the 64K memory/display expan¬ 
sion option card) serves both as 8088 
processor memory and display re¬ 
fresh memory. Ordinarily, processor 
accesses to memory take four 210-na¬ 
nosecond clock cycles, or 840 ns. The 
display logic in the PCjr adds an av¬ 
erage of two clock cycles to each 
RAM access in the first 128K of 
memory, for an average of 1260 ns 
per RAM bus cycle. This 50 percent 
slowdown in RAM access is signifi¬ 
cant and noticeable, especially since 
most programs running with DOS 
are entirely RAM-resident. 

Dynamic RAM memory chips 
like those used in the PC and PCjr 
must be periodically accessed to 
avoid losing the information stored 
in them. This process is called re¬ 
freshing. In the PC, a direct memory 
access (DMA) controller chip on the 
system board is used to generate the 
refresh cycles. The DMA mechanism 
is also used to transfer data between 
memory and diskette or fixed disk 
without processor intervention. 

The PCjr does not have a DMA 
controller (though there is provision 
for adding DMA devices to the I/O 
expansion bus). This means the pro- 


Even when the system cabinet 
is full, it is not crowded . All 
this open space, coupled with 
the extensive ventilation slots 
in the case, should allow PCjr 
to keep its cool . 
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Far left: The memory and 
display expansion card (which 
contains almost nothing hut 
memory) also sports an RF 
shield that completely 
surrounds the board on five 
sides . 

Left: IBM's internal modem is 
quite compact, yet as 
intelligent as most 
fully-featured modems . It 
occupies a dedicated slot in the 
junior's chassis . 
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rrihe worst part about the keyboard for 
JL those of us who are not touch typists 
is the coloring and placement of the key 
legends: white on a light gray background 
just above each key 



Front and rear panels of PCjr. The rear panel sports 13 connectors for peripherals and the power 
supply. The parallel printer option (not shown here) attaches on the left side. 


cessor must devote its full attention 
to performing disk transfers. To en¬ 
sure that nothing interferes with the 
byte-by-byte transfers, all other I/O 
interrupts are masked off during dis¬ 
kette transfer operations. Programs 
that require overlapping of diskette 
and other forms of I/O, such as key¬ 
board input or asynchronous commu¬ 
nications, may have problems operat¬ 
ing correctly. Keyboard input may be 
ignored during disk activity, which 
is annoying and can lead to keying 
errors and general mental disruption. 

Communications programs that 
write received data to diskette files 
may also be affected by the lack of 
DMA. In the PC, communications 
interrupts are enabled during DMA 
disk transfers, so the system can re¬ 
ceive and buffer incoming characters 
during disk writes. In the PC/r, char¬ 
acters arriving during a disk transfer 
may be lost. There are several ways 
around this problem. One is to com¬ 
municate at baud rates slow enough 
to allow disk transfers to occur be¬ 
tween characters. The receiver could 
also request the sender to pause, us¬ 
ing an appropriate communications 
protocol; during the pause, the re¬ 
ceiver could write to the disk and 
then signal the sender to continue. 

Well Connected, or Well, 
Connected? 

The rear panel of the PC/r system 
unit sports 13 connectors for attach¬ 
ing various peripherals and the exter¬ 
nal power supply. The power con¬ 
nector is mounted on the power sup¬ 


ply board, just below the on/off 
switch. On the modem card is a stan¬ 
dard RJ11 modular jack for attaching 
to the telephone network. The other 
11 connectors are mounted directly 
on the system board. Two of them 
are standard RCA phono jacks, one 
for composite video output and the 
other for audio output to an external 
amplifier. The remaining nine (two 
joysticks, keyboard cable, light pen, 
television RF modulator, direct drive 
video, RS232 serial port, cassette, and 
"spare") are compact dual in-line 
connectors, similar to those used to 
attach flat cables to printed circuit 
boards,- they are unique to the PC/r, 
which means that anything the user 
already owns, such as a serial printer, 
external modem, or RGB monitor, 
will require a special adapter cable. 

The IBM joysticks and the PC/r 
Compact Printer (a $175 thermal 
printer) come with cables that direct¬ 
ly attach to the special PC/r rear con¬ 
nectors. Adapter cables for serial de¬ 
vices ($25), direct drive color moni¬ 
tors ($20), and cassette recorders ($30) 
are available from IBM. 

The pricing of the cassette cable 
at $30 is a big disappointment, com¬ 
pared to the $5 Radio Shack cassette 
cable that works with the PC. On 
the other hand, the $30 PC/r Con¬ 
nector for TV is a bargain, since it 
contains an RF modulator that looks 
exactly like the Sup'R'Mod models 
for the PC, which normally retails 
for $70. 

The parallel printer adapter has 
a standard 25-pin D connector exact¬ 


ly like the ones on the PC printer 
adapters, and thus the adapter can 
use standard parallel printer cables. 

The five-pin connector labeled 
"L" between the joystick and key¬ 
board connectors is something of a 
mystery. The IBM literature simply 
calls it "spare," giving no clues to its 
intended function. The system board 
logic diagrams show one pin connect¬ 
ed to ground and the others labeled 
"spare." Close examination of the 
system board with a magnifying glass 
revealed no connections to any of 
the pins. 

IBM staffers in Boca Raton, with 
mischievous twinkles in their eyes, 
said "L" stands for "later." I don't be¬ 
lieve that for a minute. It's possible 
that the connections are in an inter¬ 
nal plane of the multi-layer system 
board. Or could it be that the IBM of 
the 1980s has a corporate sense of 
humor, and the "L" stands for "look 
at all the people trying to figure out 
what the L stands for"? 

Take the Keyboard. Please! 

The wireless infrared keyboard is the 
PC/r's most striking innovation, re¬ 
quiring and deserving the most strik¬ 
ing. First, the good news. It's light, 
cheap, resistant to liquids, and works 
up to 20 feet from the 
system unit 

without a cable. Now the bad news. 

It feels lousy, and it's hard to use for 
anything resembling serious typing. 
That's not all bad, expecially if the 
user isn't trying to do word process¬ 
ing. Nonetheless, this is nobody's 
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contrast between legend and back¬ 
ground), but they disappear altogeth¬ 
er with the slightest slouch. Third- 
party manufacturers have begun to 
address the keyboard problem, but at 
a fairly steep price (around $250; see 
related sidebar about one such prod¬ 
uct). 

The PC/r keyboard does incorpo¬ 
rate some interesting technical inno¬ 
vations. It uses a CMOS version of 
the Intel 8048 microcontroller (the 
standard 8048 is used in the PC key¬ 
board) for low power consumption. 
Ordinarily the processor is in a stand¬ 
by mode to conserve the batteries. 
When a key is struck, the processor 
wakes up, scans the matrix, and 
transmits the scan code information 
to the system unit using the two in¬ 
frared transmitter diodes at the rear 
of the keyboard. The keyboard has a 
local buffer,- when it is empty, the 
processor returns to standby mode. 


When the optional 


keyboard cable is used, the keyboard 
is powered directly from the system 
unit, and the batteries are disconne¬ 
cted. The cable disables both the 
infrared transmitter in the keyboard 
and the infrared receiver in the 
system unit; serial data is then sent 
over the cable. Since all PC/r 
keyboards transmit at the same 
frequency, the cable is required if 
multiple units are located in the 
same area (as in a classroom) or if 
conditions are not adequate for 
reliable infrared transmission. Bright 
lights and high voltage lines (includ¬ 
ing some TV sets) may interfere with 
infrared transmissions. 

The infrared receiver in the sys¬ 
tem unit consists of an IR-sensitive 
photodiode, a two-stage amplifier, 
and a demodulator. The keyboard 
uses a simplex (one-way) communi¬ 
cation protocol with biphase encod¬ 
ing and odd parity. In biphase encod¬ 
ing a logical T is transmitted as a T' 
for the first half of the bit time and 

The manufacturing 
economies are evident in 
the unassembled 
keyboard. Uniform 
molded keys and a 
sheet of domes 
represent all the 
mechanical parts of 
the keyboard. 


idea of a quality keyboard. 

I must admit to having changed 
my mind about the keyboard. My 
first impression was that a user could 
learn to deal with it on its own 
terms and would eventually be able 
to use it for serious purposes for 
moderate periods of time. The layout 
is sensible, the use of the function 
prefix key is straightforward and ob¬ 
vious, and the key spacing is exactly 
the same as on the standard PC key¬ 
board. But alas, after perhaps a dozen 
hours, I find it too error-prone. 

Part of the problem is the sys¬ 
tem's propensity to ignore keystrokes 
whenever processing them is incon¬ 
venient. Such occasions are signaled 
by a beep, which, though polite, is 
not conducive to speed and accuracy. 

The worst problem with the 
keyboard for those of us who are not 
touch typists is the coloring and 
placement of the key legends.- white 
on a light gray background just 
above each key. It's hard enough to 
read them looking straight down at 
the keyboard (because 
of the poor 
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A t RS-232 speeds beyond 1200 bps, it is 
possible for two characters to arrive 
during the time interrupts are disabled, 
causing a data overrun. 


Although it has only 62 keys, PCjr is able to generate all the codes 
obtainable from the standard 83-key keyboard of the PC. 


Four AA batteries reside in the compartment accessed from the 
underside of the keyboard. Note the keyboard legs. 


as a 'O' for the second half; a logical 
'O' is a '0' followed by a '1.' This al¬ 
lows an additional check on the in¬ 
tegrity of the received data: if the 
first and second halves of the bit cell 
are not logically opposite, the cell is 
in error. This technique doesn't in¬ 
crease the reliability of the link, but 
it does reduce the likelihood of treat¬ 
ing erroneous input as valid. 

Figure 1 shows the encoding for 
keyboard transmission. A logical T 
on the IR link is a 62.5 microsecond 
burst at a 40KHz frequency at the 
beginning of the first half of the bit 
cell; a logical '0' is a similar burst at 
the beginning of the second half. 

The demodulator in the IR receiver 
transforms the burst into a logic T 
to look like the cable data, so the 
processor does only one kind of de¬ 
coding. A bit cell is 440 microsec¬ 
onds long, so the character-transmis¬ 
sion time (for one start bit, eight data 
bits, and one parity bit) is 4.4 milli¬ 
seconds, which is approximately 
2300 bits per second. 

The leading edge of the start bit 
from the keyboard causes a non¬ 
maskable interrupt (NMI) to the 
8088 processor. During the next 4.4 
milliseconds all other interrupts are 
masked off while the processor re¬ 
ceives and decodes the serial input 
stream. (Timer 1 is used to measure 
the intervals between bits.) This is a 
fairly long time in computer chronol¬ 
ogy, enough to interfere with com¬ 
munications and diskette activity. 

The PC/r does several things to 
deal with the situation. First, the 
keyboard sends 11 stop bits after 
each character, during which time 
no NMI will occur. This gives about 
4.8 milliseconds of breathing room 
for the processor to execute the pro¬ 
gram or handle other interrupts and 
reduces the effective baud rate of the 
keyboard to about 1100 bits per sec¬ 
ond. Serial communications through 


the RS232 port at rates up to 1200 
baud should be unaffected by key¬ 
board input. Beyond that, it is possi¬ 
ble for two characters to arrive dur¬ 


ing the time interrupts are disabled, 
causing a data overrun and loss of 
the first character. 

The diskette routines in BIOS 
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mask out all interrupts, including 
the keyboard's, to avoid interference 
from other I/O activity. Keyboard 
data is passed through a latch on the 
system board to allow the keyboard 
NMI handler to determine that bits 
arrived before the interrupt was able 
to be serviced. This condition is sig¬ 
naled by a beep, and the partial char¬ 
acter is discarded. 

Memory Organization 

The PC/r allocates the 1-megabyte ad¬ 
dress space of the 8088 much as the 
PC does (see table 2). The first 640K 
of addresses are dedicated to user 
RAM, of which only the first 128K 
is currently available. This memory 
is shared between the processor and 
the display system. 

For compatibility with PC appli¬ 
cations that directly address the 
color/graphics display buffer at 
&HB8000, the PC/r maps references 
to addresses &HB8000 through 
&HBBFFF (as well as &HBC000 
through &HBFFFF) to any specific 
16K boundary in the first 128K. The 
CRT/Processor Page Register at I/O 
address &H3DF is used to specify the 
16K pages for display and for map¬ 
ping to &HB800. 

During system initialization the 
PC/r BIOS reserves the last 16K of 


The two openings near the 
center are infrared emitters. 
A socket for the optional 
keyboard cable is also shown. 



Figure 1: Keyboard Transmission Timing 
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T he PCjr's system board has two 32K- 
byte ROMs that contain BIOS , 
Cassette BASIC, and diagnostics. 



Solving the Keyboard Problem 


It should come as no surprise to anyone 
that considerable criticism has been lev¬ 
eled at the PCjr. A,veritable roar of cat¬ 
calls, hoots, and jeers, however, has 
been directed at the PCjr's keyboard. 

What is strange about IBM's deci¬ 
sion to use the "chiclet" style keyboard 
is that almost every other small com¬ 
puter, all less expensive than PCjr , has 
a full-stroke keyboard. Gone are the 
Atari 400's membranes. The new Radio 
Shack Color Computer boasts a good 
keyboard. Even the new Sinclairs have 
buttons now rather than the membrane. 

Because IBM has a tendency to be 
unmovable in these things (the PC's 
keyboard also came under fire and is to¬ 
day unchanged), we can at least be gra¬ 
tified by the presence of third-party 
vendors. In this case, the company is 
Key Tronic, and the keyboard is its 
model KB 5151jr. 

At $255, the 5151 jr is a little steep 
for someone who has just bought a 
PCjr. If we think about a basic configu¬ 
ration of about $1,600, the new key¬ 
board represents a premium of 16 per¬ 
cent. Of course, the keyboard is a 
dreamboat compared to the native ver¬ 
sion, so if the PCjr buyer plans to do a 
lot of typing, it might be a wise invest¬ 
ment. 

The 515 ljr appears to be just the 
standard KB 5151 (Keytronic's deluxe 
replacement keyboard for the regular 
PC, which is priced competitively in 


the market) with a reworked cable for 
PCjr. It does not have infrared capabili¬ 
ty. As you can see from photo 1, the 
keyboard is loaded with keys (99, to be 
exact) and has a better key arrangement 
than the standard PC model. It also has 
indicator lamps on the CAPS LOCK and 



Photo 1: Key Tronics's 5151jr. Keyboard 


NUM LOCK keys, another noteworthy 
improvement over the PC. For the PCjr 
it is quite large, measuring 8 V 2 " by 20 17 
4" versus the jr 's 6 by 1 Wa inches. 

I hope that Key Tronic, or other 
keyboard manufacturers, will develop a 
PCjr replacement keyboard more in 
keeping with the price of the computer. 
For now, the Key Tronic 5151 jr is an 
excellent cure for those IBM "free¬ 
board" blues. — Will Fastie 

Key Tronic Deluxe KB 5151 jr 
$255 

Key Tronic 
P.O. Box 14687 
Spokane, WA 99214 
800-262-6006 
Circle 494 on Reader Service Card 


base system memory for the video 
buffer, leaving either 48K or 112K 
for user programs. Any expansion 
RAM attached to the I/O expansion 
bus would be above the base 128K, 
thus creating two disconnected 
blocks of user RAM, one on either 
side of the display buffer. 

BIOS records two numbers for 
memory size. The first, at location 
&H413, is called MEMORY-SIZE 
and contains the number of usable 
IK blocks of contiguous memory be¬ 
low the video buffer. The second, 


which is found at location &H415, is 
called TRUE—MEM and contains the 
total memory size in IK blocks, in¬ 
cluding the video buffer and any 
RAM in the I/O channel. 

In the original PC BIOS, location 
&H413 has the same name and 
meaning as in the PC/r : MEMO¬ 
RY-SIZE is the total contiguous user 
memory starting at location 0. Loca¬ 
tion &H415, however, records the 
amount of memory after the first 
64K. Thus, a 320K PC shows MEM¬ 
ORY-SIZE equal to 320 but 


IO_RAM—SIZE equal to 256. In both 
machines, BIOS function hex 12 (de¬ 
termine memory size) returns the 
value of MEMORY-SIZE. 

The point of all this is that ex¬ 
pansion memory beyond 128K will 
not be used by DOS without special 
help, since BIOS only reports the 
first 128K. There are several ways to 
do this, but basically they all involve 
adding the additional memory to 
DOS's internal chain of available 
memory blocks in such a way that 
the video buffer will occupy a block 
that is always in use. A forthcoming 
article in PC Tech Journal will de¬ 
scribe the DOS 2.10 memory man¬ 
agement scheme. Suffice it to say 
that the expansion is possible. 

System ROMs 

The PCjr's system board has two 
32K-byte ROMs that contain BIOS, 
Cassette BASIC, and diagnostics. The 
PC uses five 8K-byte ROMs, one for 
BIOS and four for Cassette BASIC, 
with a spare socket for future expan¬ 
sion. ROM expansion on the PCjr is 
provided by pluggable cartridges, 
each of which can contain up to two 
ROMs of up to 32K bytes. 

The system ROMs occupy the 
top 64K segment (&HF000) of the 
8088 address space. The next two 
64K segments (&HE000 and 
&HD000) are reserved for cartridge 
programs. A plug-in cartridge can 
also disable and replace either or 
both of the system ROMs. 

PCjr Cassette BASIC is nearly 
identical to PC Cassette BASIC. Both 
versions occupy 32K starting at seg¬ 
ment &HF600. The only significant 
difference is that the PCjr version re¬ 
quires the BASIC Cartridge for ad¬ 
vanced features,- such features cannot 
be loaded from disk unless the car¬ 
tridge is present. 

The power-on self test (POST) 
procedure in the PCjr occupies a ma- 
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Table 2: PCjr I/O Address Map 


Address 

Usage 

Address 

Usage 

00000 

64K Base RAM 

A0000 

Reserved for future video RAM 

08000 


A8000 


10000 

64K Expansion RAM 

B0000 

Monochrome display memory (not on PC jr) 

18000 

u 

B8000 

Color display memory (mapped to first 128K in 

20000 

512K Reserved for expansion RAM in I/O 


PCjr) 


channel 

coooo 

Reserved for I/O ROM 

28000 

t, 

C8000 

(Fixed disk BIOS) 

30000 

it 

D0000 

Optional cartridge ROM #2 

38000 

„ 

D8000 

Optional cartridge ROM #1 

40000 


EQ000 

Standard cartridge ROM #2 

48000 


E8000 

Standard cartridge ROM #1 

System board ROM #2 

50000 

„ 

F0000 

58000 

60000 

68000 

70000 

78000 

80000 

88000 

90000 

98000 

» 

F8000 

System board ROM #1 


jor portion of the first 8K block of 
system ROM. First, the POST per¬ 
forms an extensive check of the PCjr 
hardware,- then it determines the 
equipment configuration. Finally, it 
initializes the system. This process is 
much more extensive than the POST 
in the PC. 

The POST is part of the PCjr 
manufacturing process, and there are 
provisions for outputting information 
about its progress (as well as errors) 
to unused INPUT/OUTPUT ports. 
The joystick input port (&I-I201) is 
used to determine whether normal 
initialization, manufacturing tests, or 
advanced technician tests are to be 
performed. 

Whereas the PC diagnostics were 
provided on diskette, the PCjr diag¬ 
nostics, both customer level and ad¬ 
vanced, are contained in the system 
ROM. The major difference between 
the two seems to be the amount of 
detail in the error messages; the tests 
appear similar. The advanced POST 
is more extensive and takes more 
time than the normal initialization. 
Little plugs provided with the Hard¬ 
ware Maintenance and Service manu¬ 
al fit into the joystick connectors on 
the system unit to indicate service 
mode. Similar plugs are used during 
the manufacturing tests. 


BIOS con Dios 

The PCjr BIOS provides the same 
functions as the standard PC BIOS, 
plus a few more designed specifically 
for the PCjr (see table 3). The goal of 
BIOS has always been to provide a 
hardware-independent interface to 
system functions, provided that cer¬ 
tain rules are followed. PCjr BIOS 
goes to some lengths to preserve that 
independence, even in situations in 
which there seems to be no need to 
be that compatible. 

For example, many routines that 
should be accessed only through soft¬ 
ware interrupts are carefully placed 
at the same physical address as in 
previous PCs. It makes me wonder 
which IBM software products vio¬ 
lated which rules. 

Another bow to compatibility in¬ 
volves the handling of the 62-key 
keyboard. Previous PCs had the key¬ 
board interface hardware connected 
to interrupt level 9, with the scan 
code available at input port &H60. 

As discussed earlier, the PCjr key¬ 
board generates a nonmaskable inter¬ 
rupt (type 2) and requires the proces¬ 
sor to do the deserialization. 

The 62-key scan codes are re¬ 
ceived by the NMI handler. This 
handler then calls a conversion rou¬ 
tine through software interrupt 


&I-I48, which converts the scan code 
to the 83-key keyboard equivalent. 
The conversion process includes re¬ 
membering PC/r-specific shift states, 
such as the function prefix key that 
indicates that the top row of numeric 
is to be treated in the same way as 
the programmable function keys are 
on the 83-key keyboard. Finally, the 
conversion routine calls the standard 
83-key keyboard handler through in¬ 
terrupt 9, which was the hardware 
interrupt for the old PC keyboard. 

Some programs written for the 
PC installed their own keyboard in¬ 
terrupt handlers by changing the 
pointer in the vector for interrupt 9 
and handling the keyboard at the 
scan code level after reading the code 
from input port &H60. Even these 
programs still work, because the INT 
48 routine writes the converted scan 
code to port &Fi60 before calling 
INT 9. Now that's compatibility. 

The vector for interrupt &Fi49 
points to a translation table that is 
used to convert scan codes beyond 
the range of those sent by the key¬ 
board to any value chosen by the 
programmer. This feature allows fu¬ 
ture devices (presumably infrared 
transmitters) to send data to the sys¬ 
tem unit and have it recognized as 
being from a nonkeyboard device. 
Wireless joysticks, musical instru¬ 
ment keyboards, and other similar 
devices likewise could be handled by 
this mechanism. 

Several new functions have been 
added to BIOS specifically for the 
PCjr. These include setting the color 
palette registers in the video adapter, 
adjusting the repeat rate for typamat- 
ic keys, setting or clearing keyboard 
click, and selecting one of four in¬ 
puts to the audio multiplexer. 

PCjr BIOS contains character pat¬ 
terns for all 256 characters in the PC 
character set. The PC had ROM pat¬ 
terns for only the first 128 charac- 
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rrihe PCjr design allows for several types 
JL of plug-in ROM cartridges, including 
I/O control IPL, DOS commands, and 
interpretable BASIC. 


Table 3: PC Family ROM BIOS Software Interrupts 


ROM BIOS functions are accessed through software interrupts 10 through IF. Vec¬ 
tors 40 through 5F are also reserved for BIOS use. Major functions show page num¬ 
bers for routine listings in PC/r Technical Reference. Functions in boldface are 
unique to PC/r. 


Interrupt Major BIOS 
Number Function 

10 Video (A-29) 


11 

12 

13 


Equipment check (A-97) 
Memory check (A-97) 
Diskette (A-74) 


14 


Communications (A-63) 


Subsidiary 
Function (AH) 

00 Set mode 

01 Set cursor type 

02 Set cursor position 

03 Read cursor position 

04 Read light pen position 

05 Set active text page 

06 Scroll up 

07 Scroll down 

08 Read attr/char 

09 Write attr/char 

0A Write char 

0B Set color palette 

0C Write dot 

0D Read dot 

0E Write TTY 

OF Current video state 

10 Set palette registers 

— Return equipment flag 

— Return contig mem size 

00 Reset disk system 
01 Read status 
02 Read sectors 
03 Write sectors 
04 Verify sectors 
05 Format track 

00 Initialize comm port 
01 Send character 
02 Receive character 
03 Return comm port status 


ters, with interrupt &H1F reserved 
for users to supply patterns for the 
second 128. In the PC/r, interrupt 
&H1F points to the default patterns 
for the standard IBM characters 128 
through 255. In addition, interrupt 
&H44 points to a character-pattern 
table for the first 128 characters, 
which may also be replaced by a 
user-supplied table. These tables are 
used in graphics modes to form the 
dot patterns for text to be displayed. 

Cartridge ROMs 

PC/r program cartridges allow ROM 
to be added to the system without re¬ 
moving the cover. Two identical slots 
in the front of the system unit are 
provided for ROM cartridges. Each 
slot has 15 address signals, to support 
ROM chips of up to 32K bytes each, 
and 6 chip-select signals that deter¬ 
mine which of the top six 32K 
blocks each ROM addresses. Each 
cartridge has room for two ROM 
chips, for up to 64K bytes of storage. 

Several different cartridge 
formats are supported by BIOS, DOS, 
and BASIC, all of which are similar 
to the format specified for I/O con¬ 
trol ROMs such as the Fixed Disk 
BIOS on the PC Fixed Disk Adapter. 
All of the formats share a common 
header, which is used during system 
initialization to determine that a val¬ 
id ROM addition exists. 

This ROM initialization feature 
was added by IBM back in early 
1983, when the XT and 256K moth¬ 
erboard PC were introduced, in order 
to support the fixed disk adapter. 

The BIOS in the original 64K PCs 
does not scan for ROMs, but it can 
be upgraded to do so. The upgrade 
chip is supplied with the PC expan¬ 
sion chassis to allow users to boot 
from the fixed disk. 

Table 4 shows the PC option 
ROM formats used by the PC/r car¬ 
tridges. At initialization, BIOS scans 


memory from segment &HC000 up 
to, but not including segment 
&HF000 in increments of 2K bytes, 
looking for the pattern '55 AA.' The 
next byte is interpreted as the length 
of the ROM module in 512-byte 
blocks. The last two bytes in car¬ 
tridges are reserved for a cyclic re¬ 
dundancy check word. 

ROM cartridges are checked us¬ 
ing the same CRC algorithm as is 


used in IBM's SDLC communications 
protocol and PC cassette I/O. I/O 
control ROMs (below segment 
&HD000) are checked with a simple 
byte sum of all bytes in the module, 
which must be zero. 

If the ROM module checks are 
successful, BIOS does a CALL far to 
location 3 in the module, which may 
contain a jump to initialization code 
or a far return. The initialization 
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15 

Cassette (A-97) 

00 Motor on 

01 Motor off 

02 Read blocks 

03 Write blocks 

16 

Keyboard (A-43) 

00 Read key 

01 Check key available 

02 Return shift status 

03 Set typamatic rates 

04 Set/Clear keyboard 
click 

17 

Printer (A-81) 

00 Print character - 
01 Initialize printer 

02 Read printer status 

18 

Resident BASIC 

- Entry to ROM BASIC 

19 

Bootstrap (A-26) 

— System bootstrap 

1A 

Time of day (A-42) 

00 Read clock 

01 Set clock 

80 Set sound multiplexer 

IB 

1C 

ID 

IE 

IF 

Pointer to user keyboard break routine 

Pointer to user timer tick routine 

Pointer to video parameters 

Pointer to diskette parameters 

Pointer to character patterns (128-255) 

40 

41 

42-43 

44 

45-47 

48 

49 

4A-5F 

Reserved for Diskette I/O when fixed disk BIOS installed 

Reserved for pointer to fixed disk parameter table 

Reserved for BIOS 

Character patterns (000-127) 

Reserved for BIOS 

Cordless keyboard translation routine 
Non-keyboard scan code translation table 

Reserved for BIOS 

80-8F 

Used during PCjr POST and built-in Diagnostics 


code typically modifies interrupt vec¬ 
tors so that the ROM can gain con¬ 
trol later, then returns to BIOS. Some 
cartridges may retain control at this 
point (games such as Mouser do 
this), never returning to BIOS. 

After initializing any ROM mod¬ 
ules, BIOS attempts to boot from the 
diskette. If there is no diskette or if 
an error has occurred, BIOS executes 
an INT 18, which ordinarily goes to 


Cassette BASIC, unless a cartridge, 
such as Cartridge BASIC, has 
changed the vector to point to its 
own entry. Such cartridges are called 
IPL (for initial program load) 
cartridges. 

Location 6 in a ROM module is 
used to indicate to DOS that addi¬ 
tional DOS commands are contained 
in the ROM. If location 6 is non¬ 
zero, it is interpreted by DOS as the 


first in a sequence of command 
names and entry points. The format 
for this sequence is as follows: 

— a byte indicating the length of 
the command name 

— the command name in ASCII, 
with no terminator 

— a near jump (3 bytes) to the 
command routine 

— another command length/name/ 
jump may follow,- a length of 
zero indicates the end of the se¬ 
quence. 

Note that the PC/r Technical Ref¬ 
erence describes this format incor¬ 
rectly. It clearly states that the com¬ 
mand name is followed by the two- 
byte offset of the command routine 
in the ROM segment, and even gives 
a detailed example. Nevertheless, the 
BASIC cartridge uses the format I 
have described above to implement 
BASIC and BASICA, and COM- 
MAND.COM expects the same 
format (obviously, or it wouldn't 
work). Commands in ROM take 
precedence over commands on disk, 
so Cartridge BASIC is always invoked 
on a PC/r when the cartridge is pres¬ 
ent whether or not BASICA.COM or 
BASIC.COM is present on disk. 

Command programs in ROM 
presumably return to DOS just like 
any other program, using an INT 20 
or equivalent jump into the program 
segment prefix; however, I have not 
had an opportunity to verify this. 

Both DOS 2.0 and DOS 2.1 look 
for ROM commands in the range 
&HCOOOO to &HFOOOO, thus allow¬ 
ing commands to be added by I/O 
control ROMs as well as plug-in car¬ 
tridges. Note that the search for car¬ 
tridges is performed only if DOS de¬ 
termines the machine is a PC/r, based 
on the contents of the byte at 
FOOOTFFE. IBM has defined the fol¬ 
lowing values for the machine identi¬ 
fication byte: 

— FF Indicates original PC (and 
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C artridge BASIC is a superset of 
Advanced BASIC, but requires no 
RAM to handle the additional statements. 


Table 4: PC ROM Formats 


I/O Control ROMs 


Location 

Contents 

0 

055H Signature 

1 

OAAH 

2 

Length in 512-byte blocks 

3,4,5 

Jump to initialize code 

6 

0 

Last byte reserved 

for simple checksum 

IPL ROMs 


Location 

Contents 

0 

055H Signature 

1 

OAAH 

2 

Length in 512-byte blocks 

3,4,5 

Jump to initialize code 

6 

0 

Last 2 bytes reserved for CRC 

DOS Commands 

Location 

Contents 

0 

055H Signature 

1 

OAAH 

2 

Length in 512-byte blocks 

3,4,5 

Jump to initialize code 

6 

Length of command 


name 

7 to X-l 

Command name 

X, X+l, X + 2 

Jump to command program 

X + 3 

Next length or 0 if no more commands 

Last 2 bytes reserved for CRC 

Interpretable 


BASIC 


Cartridge must be 


based at D000:0 


Location 

Contents 

0 

055H Signature 

1 

OAAH 

2 

Length in 512-byte blocks 

3 

OCBH Far Return 

4 

055H 

5 

OAAH 

6 

0 

7 

OFFH if unprotected, OFEH if protected 

8 

Tokenized BASIC statements 

n 

OFFH padding to next 2048-byte boundary 


+ 1/2 

Last 2 bytes reserved for CRC 


some early XTs) 

— FE Indicates PC/XT 

— FD Indicates PC/r 

The PC/r Cartridge BASIC has a 


provision for interpreting BASIC pro¬ 
grams directly from another car¬ 
tridge. This feature would be useful 
for software developers who write 


programs in BASIC and want to dis¬ 
tribute them in cartridge form. A 
BASIC program cartridge must start 
at segment &HD000 and have a stan¬ 
dard header with 'CB AA 55 00' in 
bytes 3 to 6. The interpretable BASIC 
code starts in byte 7, in the same 
form as it is written by the SAVE 
command. The cartridge should be 
padded with hex FF to the next 2048- 
byte boundary after the program. 

Cartridge BASIC 

The PC/r Cartridge BASIC provides a 
superset of BASICA (advanced disk 
BASIC), but unlike the disk-resident 
BASIC extensions, it requires no 
RAM for the code to handle the ad¬ 
ditional statements. Cartridge BASIC 
uses RAM only for the BASIC pro¬ 
gram and workspace. (BASIC pro¬ 
grams in ROM cartridges are copied 
into RAM for interpretation.) PC/r 
Cassette BASIC requires that Car¬ 
tridge BASIC be present before any 
extension can be loaded in RAM. 

The Advanced and Disk BASICs 
supplied with DOS 2.1 are intended 
for the other PC family machines 
and do not implement any PC/r ex¬ 
tensions. The PC/r Cartridge BASIC 
implements all of the features in 
Disk and Advanced BASIC, plus en¬ 
hanced graphics and sound state¬ 
ments, but requires no diskette sys¬ 
tem for operation. Of course, none of 
the disk file functions are available 
without DOS. The disk also has a 
simple terminal emulation program, 
which acts as a dumb terminal 
through either the PC/r Internal 
Modem or the integral serial port. 

Enhanced graphics support con¬ 
sists of four new modes for the 
SCREEN command, new statements 
(PALETTE and PALETTE USING) to 
control color mapping, and options 
on the CLEAR statement that allow 
the user to increase or decrease the 
amount of RAM dedicated to the 
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Controlling PCjr's Video Display 


Programmers writing for the expanding 
IBM PC family may choose among three 
techniques for control of the video dis¬ 
play. These methods offer varying de¬ 
grees of hardware dependence and per¬ 
formance; each has pros and cons. 

The first method, which performs 
all character I/O to the screen through 
standard PC-DOS service calls (software 
interrupt 21H), allows essentially com¬ 
plete hardware independence. Under PC- 
DOS 1.0 and 1.1, only teletype-like out¬ 
put capabilities were supported. In ver¬ 
sion 2.0 and 2.1, an optional ANSI con¬ 
sole driver was added that allows the pro¬ 
grammer to clear the screen, position the 
cursor, and select colors via standard 
escape sequences in the output stream. 
Performance using this method is poor,* 
characters are transferred to the display 
screen at considerably less than 9600 
baud equivalent. However, programs that 
employ this technique will run un¬ 
changed on any IBM PC model or, in 
fact, on any computer running a version 
of the MS-DOS operating system. 

The second method, which involves 
direct calls to the ROM BIOS video driver 
through a software interrupt, results in 
considerably faster displays and provides 
primitive graphics capabilities. The pro¬ 
gram can write text or individual pixels 
and can also select display mode, palettes, 
and foreground/background colors. Pro¬ 
grams that access the video display strict¬ 
ly through the ROM BIOS will run on 
any IBM PC model, though perhaps not 
on other MS-DOS-based machines, ex¬ 
cept for the so-called IBM clones. 

Finally, programs may control the 
video display by writing directly to the 
video controller's registers and "regen 
buffer" (a dedicated memory area that 
holds information controlling the appear¬ 
ance of the display). This method yields 
the highest performance of the three but 
essentially locks the program to the hard¬ 
ware configuration. Programs written for 
the IBM PC or PC/XT using this method 
will not run properly only on the most 
compatible of the "clones" (e.g., the 
Compaq or Columbia). 

The new PCjr contains a video con¬ 
troller that is considerably more sophisti¬ 
cated than the color/graphics board avail¬ 
able for the IBM PC or XT. Among the 
new capabilities are vastly expanded pal¬ 
ette control, three new graphics modes, 
user-definable character sets for all of the 
ASCII codes (only the upper 128 codes 
could be customized on the IBM PC), and 


dynamic control over which memory 
segment will be used as the regen buffer 
by the video controller. IBM significant¬ 
ly modified the software/hardware inter¬ 
face; corresponding changes and en¬ 
hancements were made to the ROM 
BIOS's video driver. These changes are 
summarized below. As in the normal PC, 
access to the ROM video driver is 
obtained by placing a function number 
in register AH, loading other registers 
with function-dependent values, and exe¬ 
cuting a software interrupt 10H. 

Function O: Set Video Mode. 

Mode 7 (monochrome display on the PC 
or XT) is not valid on the PCjr. Three 
additional modes have been added: 

8 = 160X200 16-color graphics 
9=320X200 16-color graphics 
10=640x200 4-color graphics. 
Function 1: Set Cursor Type. 
Functionally the same as on the PC. 
Function 2: Set Cursor Position 
for Selected Page. Functionally the 
same as on the PC. 

Function 3: Read Cursor Posi¬ 
tion for Selected Page. Functional¬ 
ly the same as on the PC. 

Function 4: Read Light Pen Po¬ 
sitions. Functionally the same as on 
the PC. 

Function 5: Select Active Dis¬ 
play Page. Compatible with PC, but 
with added ability to read or set CPU and 
CRT page registers. The CPU page deter¬ 
mines which part of the physical memo¬ 
ry region 00000-1FFFFH will be mapped 
onto 16K of memory addresses starting at 
B8000H; no performance penalty is in¬ 
curred by taking advantage of this ad¬ 
dress mapping. The CRT page deter¬ 
mines the starting address of the physical 
memory used by the video controller to 
refresh the display. Smooth animation 
effects can be achieved through manipu¬ 
lation of these registers. Programs that 
write directly to the video map assuming 
a base address of B8000H can reach only 
the first 16 kbytes of the regen buffer,* 
programs requiring direct access to the 
entire 32-kbyte buffer in modes 9 and 10 
can obtain the current CRT page from 
the reserved word PAGDAT at offset 
008AH in the ROM BIOS's data area. 

Function 6: Scroll Up or Ini¬ 
tialize Window of Active Page. 
Functionally the same as on the PC. 
Function 7: Scroll Down or Ini¬ 
tialize Window of Active Page. 


functionally the same as on the PC. 

Function 8: Read Attribute and 
Character at Cursor in Selected 
Page. Functionally the same as on the 
PC. 

Function 9: Write Attribute 
and Character at Cursor in Se¬ 
lected Page. Functionally compatible 
with the PC, with the additional capabil¬ 
ity of a user-defined character set for 
ASCII codes 00-7FH in graphics modes 
(the vector for interrupt 44H must be set 
to point to the user's bit table). User- 
defined character sets for ASCII codes 80- 
OFFH are installed by setting the vector 
for interrupt 01FH. 

Function 10: Write Charac¬ 
ter Only at Cursor in Selected 
Page. Functionally compatible with the 
PC, with additional control of character 
color in graphics modes. 

Function 11: Set Background 
and/or Border or Color Palette. 
Functionally similar to the PC ; the defi¬ 
nition has been expanded for 2-color and 
16-color modes. See also new function 
16. 

Function 12: Write Pixel. Func¬ 
tionally compatible with the PC, but 
extended to support new graphics modes 
(transparent to user). 

Function 13: Read Pixel. Func¬ 
tionally compatible with the PC, but 
extended to support new graphics modes 
(transparent to user). 

Function 14: Write Characters 
in Teletype Mode. Functionally 
identical to the PC. 

Function 15: Return Current 
VIDEO Mode. Functionally identical 
to the PC, except, of course, that it 
returns mode numbers in the range 0- 
10 . ‘ 

Function 16: Set Palette Regis¬ 
ters. This is a new function not present 
in the "old" PC ROM BIOS. It allows 
direct control over the 16 palette registers 
and border color. Each register may be 
modified individually, or the entire 
group can be reset in one call by passing 
the address of a color value list, For more 
information on the various video driver 
functions, see ROM BIOS listings begin¬ 
ning on page A-29 of the IBM PCjr Tech¬ 
nical Reference and on page A-46 of the 
IBM PC/XT Technical Reference version 
2 . 02 . 

— Ray Duncan 
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B ASIC supports the PCjr's enhanced 
sound capabilities with one new 
statement and additional options for 
three others. 


video system from the default of 
16K. 

The new SCREEN graphics 
modes are 

— 3: 160 by 200 in 16 colors 

— 4*. 320 by 200 in 4 colors with 

variable palette 

— 5: 320 by 200 in 16 colors 

— 6: 640 by 200 in 4 colors 

All of the new models allow the user 
to change the actual color displayed 
by any of the 4 or 16 color values by 
using the PALETTE statement to set 
the correspondence for a single val¬ 
ue/color pair or by using the PAL¬ 
ETTE USING statement to set all 16 
pairs from an integer array. 

Mode 4 is similar to the old 
mode 1, but causes a different inter¬ 
pretation of the COLOR statement. 

In mode 1, COLOR specifies the 
background color and a choice of two 
palettes (red/green/brown or cyan/ 
magenta/white); in mode 4, COLOR 
accepts independent foreground and 
background colors. 

All of the existing graphics com¬ 
mands (LINE, CIRCLE, PAINT, etc.) 
work in all of the new modes. 

BASIC supports the PCjr's en¬ 
hanced sound capabilities with one 
new statement and additional options 
for three others. A SOUND ON 
must be executed to enable the en¬ 
hanced sound features. The new 
NOISE statement selects the source, 
volume, and duration of a noise 
burst. The source can vary in pitch 
and coarseness (pink noise is less 
coarse, white noise is more so.) 

The SOUND statement has add¬ 
ed options for volume and voice (one 
of three channels), which support 
the PCjr's three-channel sound chip. 
The PLAY statement will accept up 
to three strings of music language 
commands (one for each voice), and 
the music language has added a nota¬ 
tion for volume control. 

The new TERM statement 


causes the interpreter to copy the 
embedded BASIC program from the 
cartridge into the workspace, then 
RUN it. The TERM program pro¬ 
vides a simple way to set the com¬ 
munications parameters and emulates 
a dumb ASCII terminal. It's perfectly 
suitable for calling bulletin board 
systems and the like. You can use 
the break key to stop the program, 
then LIST, modify, and even SAVE it 
if you want to (it's not protected). 

Sound System 

The heart of the PC/r's enhanced 
sound system is an audio multiplexer 
that selects one of four sources and 
connects it to the audio output sec¬ 
tion of the machine. The output is 
available at a standard RCA phono 
jack in the rear of the system unit 
and is also sent to a TV receiver 
through the RF modulator cable. 

The four audio sources are 

— Channel 2 of the 8253 timer 
(also used for the beeper) 

— the audio cassette input 

— the audio input signal from the 
I/O expansion connector 

— the TI 76946 Complex Sound 
Generator chip 

and their selection is controlled by 
bits 5 and 6 of output port &H61. 

The speaker of the old PCs is re¬ 
placed in the PCjr by a tiny piezo¬ 
electric beeper, which is connected 
only to the timer 2 output, gated by 
bit 1 of port &H61. This is compati¬ 
ble with the sound generation 
scheme in the original PC. The beep¬ 
er is not connected to the output of 
the audio multiplexer, so none of the 
enhanced features can be heard with¬ 
out an external amplifier or TV. 

The inclusion of an audio input 
in the expansion bus is tantalizing. 
Expect to see add-on speech synthe¬ 
sizers, and maybe even better quality 
music synthesizers, for the PCjr. 

The multivoice sound chip in 


PCjr is the same one used in many 
home and arcade video games. It is 
capable of making toy-organ-quality 
three-part harmony (Baroque music 
seems to sound best), explosions, he¬ 
licopter noises, and so on. Each chan¬ 
nel has independent attenuation (vol¬ 
ume control) in 15 levels (plus off), 
giving a range of 2 dB to 28 dB. The 
frequency range of each channel is 
about 110 Hz to 112,000 Hz. Even 
Krypto couldn't hear the high end, 
but it would occasionally be nice to 
have some lower tones. 

Listing 1 shows the use of the 
SOUND statement in BASIC to gen¬ 
erate simultaneous pairs of tones to 
simulate DTMF or Touch-Tone dial¬ 
ing sounds. This is intended as an il¬ 
lustration only,- it is not recom¬ 
mended that you try to transmit 
these sounds over your telephone. In¬ 
stead try considering it a code prac¬ 
tice oscillator for fans of the Touch 
Tone Song Book. 

Communications 

The PCjr uses the 8250A serial com¬ 
munications controller chip, which is 
essentially the same as the 8250 used 
in the previous PCs. The serial port 
on the system board is at I/O address 
&H2F8 and uses interrupt level 
IRQ3, which is the same as is used 
for the alternate asynchronous adapt¬ 
er in the PC. The internal modem 
card is addressed as the primary asyn¬ 
chronous adapter at &H3F8 and 
IRQ4. If the modem card is installed, 
it appears as COM1 to BASIC and 
DOS, and the system board port is 
COM2. If there is no modem card, 
the system port is COM1. 

BIOS will also establish the sys¬ 
tem board serial port as LPT1 if there 
is no parallel printer attachment in¬ 
stalled, provided that Carrier Detect 
(CD) is tied to Request to Send (RTS) 
in the printer cable attached to the 
serial connector. The IBM Compact 
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Printer is so configured, so it will au¬ 
tomatically appear as LPT1. To at¬ 
tach a serial printer using the Adapt¬ 
er Cable for Serial Devices and have 
it automatically show up as LPT1, a 
user will have to jumper RTS to CD 
(pin 4 to pin 8 in the standard 25-pin 
D connector). If a parallel printer 
adapter is installed, the DOS mode 
commands can be used to redirect 
printer output to the serial port. 

The serial hardware is similar to 
the PC version, but a different clock 
frequency is used to drive the baud 
rate generator. As long as BIOS is 
used to set baud rates, no difference 
is noticeable, except that BIOS will 
not set a rate of 9600 baud. The op¬ 
tion for 9600 simply sets the rate to 
4800 with no error notification. It 
may be possible to set the 8250A di¬ 
rectly for 9600 baud, but the accu¬ 


mulated error due to the different 
clock frequency may prohibit reli¬ 
able communication. In any event, 
for reasons discussed earlier, the PC/r 
has serious difficulty at rates higher 
than 1200 baud. 

The PC/r Internal Modem oper¬ 
ates at 110 or 300 baud, and has its 
own unique set of commands for 
controlling auto dialing, answering, 
transparency, and other functions. It 
is a direct-connect modem with some 
advanced features for waiting for sec¬ 
ondary dial tones (useful if you have 
to dial 9 from your office for an out¬ 
side line, for example). The com¬ 
mand set is nothing like that for the 
popular Hayes Smartmodems, so any 
software you have that expects a 
Hayes-style interface will require 
some modification. 

The Internal Modem is con¬ 


trolled by command strings that be¬ 
gin with a command character and 
end with a carriage return (see table 
5). The command character defaults 
to control-N but may be changed 
with the NEW command. Command 
words can be typed as shown or as a 
single letter and are followed by 
their parameters, if any. Commands 
can occur anywhere in the data 
stream and are executed upon detec¬ 
tion of the carriage return. Multiple 
commands can be sent after a single 
command character,- commands are 
separated by a comma. 

Diskette System 

The diskette system in the PC/r uses 
the same NEC floppy disk controller 
chip as is used in the PC, but at dif¬ 
ferent I/O addresses. The BIOS func¬ 
tions for diskette I/O, however, are 



The PC-compatible parallel printer adapter contains a minimal amount of circuitry prompting us 
to wonder why the function was not included as a standard part of PC} r. Note the special screws 
used to bolt the option to the main chassis . 
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T he 1/0 expansion bus is similar to 
that used in the PC, but the physical 
arrangement is different 



completely compatible. As in the PC, 
interrupt &.H1E points to a diskette 
parameter table that specifies various 
timing and format information. 

Since the PC/r has no DMA in 
the base system, BIOS ignores the pa¬ 
rameter bit that instructs it to use 
DMA for disk transfers. It also forces 
a motor start-up delay of at least 500 
milliseconds, disregarding smaller pa¬ 
rameter values. If an external DMA 
device were added to the expansion 
bus, the diskette controller hardware 
could use it, but the BIOS routines 


would have to be replaced. This 
could be easily done using the same 
option ROM technique by which the 
fixed disk BIOS grafts itself onto the 
diskette functions. 

Because of the provision for fu¬ 
ture DMA, the diskette controller 
can wait indefinitely for certain con¬ 
ditions to occur. A watchdog timer 
on the controller guards against in¬ 
definite waits caused either by this 
situation or by hardware failures. Af¬ 
ter a suitable interval, it then gener¬ 
ates IRQ6. 


I/O Addressing And 
Expansion 

Table 6 shows the I/O address map 
for the PC/r. The major devices on 
the system board, with the exception 
of the diskette controller and some of 
the bits on the 8255, are addressed 
exactly as they were in the PC. In 
most cases, sticking to BIOS or high¬ 
er-level interfaces will mask any dif¬ 
ferences among the PC family. 

The I/O expansion bus is similar 
to that used in the PC, but the physi¬ 
cal arrangement is different. Major 
functional differences include an ad¬ 
ditional audio input line, only three 
interrupt requests (the PC had five), 
and the inclusion of Hold Request 
and Hold Acknowledge signals to al¬ 
low for external bus masters (DMA, 
other processors, etc.). 

The bus also provides DRQO and 
DACKO for the diskette controller to 
access an external DMA chip. Other 
DMA devices would have to access 
the DMA controller directly, not 
through the I/O channel. 

Table 7 shows the processor and 
hardware interrupts for the PC fami¬ 
ly. Hardware interrupts &.H08 
through &.H0F are attached to the 
8259 interrupt requests 0 through 7. 
The notation IRQn indicates which 
interrupt requests are available in the 
I/O expansion channel. 

DOS 2.10 

The most interesting questions about 
DOS 2.10 involve its raison d'etre, es¬ 
pecially since DOS 2.0 already knew 
how to test for a PC/r and how to in¬ 
voke commands from cartridges. 

The best guess is that IBM took 
this opportunity to clean up some 
minor bugs, spruce up the documen¬ 
tation, and raise the price for us tech¬ 
nical folks. Yes, the appendices that 
explain how to make system calls 
and how to use the ANSI.SYS termi¬ 
nal driver, which used to be included 
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Table 5: PCjr Internal Modem Commands 


Answer 

Go offhook and enter answer mode 

Break n 

Send n x 100ms break signal 

Count n 

Count rings before answering incoming or aborting 
outgoing call 

Dial m..m 

Dial specified string 

Format n 

Specify parity, length, stop bits 

Hangup 

Initialize 

Disconnect and go onhook 

Long Response o 

Select verbose or terse responses 

Modem 

Force modem to data state 

New p 

Change command character to p 

Originate 

Go offhook and enter originate mode 

Pickup 

Go offhook and enter voice state 

Query 

Query modem status 

Retry 

Retry Dial command if busy every 40 seconds up to 

10 times 

Speed o 

Select 110 or 300 baud 

Transparent n..n 

Ignore command sequences in next n..n bytes 

Voice 

Force modem to voice state 

Wait 

Take no action (including autoanswer) until next 
command 

Xmit 

Transmit DTMF tones in voice state 

Ztest o 

Perform hardware integrity or loop back test 


for free, are now called the DOS 
Technical Reference, come in a sepa¬ 
rate binder, and cost $35. 

For your nontechnical friends 
and relatives, DOS 2.1 includes the 
Disk Operating System User's Guide. 
A colorful introduction to the essen¬ 
tials of using DOS, it tells us that 
DOS "controls the movement of in¬ 
formation on your computer," how 
to make backups (and why it's im¬ 
portant), and offers brief guides to 
the fundamental commands (like 
DIR). Your guide is a cartoon chick¬ 
en, who also appears in the new 
MUSICA.BAS demo program for the 
PC/r. Other books on junior are al¬ 
ready proliferating, as you will see in 
the Book Review section in this issue 
starting on page 188. 

Sometimes the User's Guide gets 
a little silly —for example, when it 



Considerably more compact than its PC counterpart, the diskette controller resides in a dedicated 
slot in the PCjr chassis . It uses the same NEC controller chip as the PC. 
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S ometimes the User's Guide gets a little 
silly—for example, when it says that to 
see what's on a diskette, the user should 
first have the diskette (!), then type DIR, 
then look at the screen (!!). 


Table 6.- PCjr I/O Address Map 

Address 

Function 

020-021 

8259A Interrupt controller 

020 

Control register 

021 

Mask register (after initialization) 

040-043 

8253-5 Timer 

040 

Timer 0 

041 

Timer 1 

042 

Timer 2 

043 

Timer control 

060-063 

8255-5 Programmable peripheral interface 

060 

Keystroke storage for PC compatibility 

061 

Speaker, Alpha, Cassette, Sound control 

062 

Keyboard, Configuration, Cassette input 

063 

8255 Mode control 

0A0 

NMI Mask register 

A0 

NMI mask, 1R test enable, timer 1 elk, HRQ disable 

A0 

(input) clears keyboard data latch 

OCO 

SN76496N Complex sound generator 

0F0-0F7 

Diskette interface 

0F2 

(output) Drive/motor select, watchdog control 

0F4 

(input) FDC Main status register 

0F5 

FDC Data register 

201 

Joystick interface 

201 

(input) digital input (buttons), resistive inputs 

201 

(output) start conversion of resistance to pulse 

2F8-2FF 

8250A Serial port 

378-37B 

Parallel Printer Adapter 

378 

Data latch 

379 

(input) Status 

37 A 

Control latch 

3D0-3DF 

Video subsystem 

3D4 

6845 Address 

3D5 

6845 Data 

3DA 

(input) Video status 

3DA 

(output) Video Gate Array address then data 

3DB 

Clear light pen latch 

3DC 

Preset light pen latch 

3DF 

CRT/Processor Page register 

3F8-3FF 

Internal modem 


says that to see what's on a diskette, 
the user should first have the dis¬ 
kette (!), then type DIR, then look at 
the screen (!!), on which he will see 
what files are on the diskette. If this 
were the IBM First Aid Kit User's 
Guide, the reader might be told to 
check if he's alive by following these 


steps: (1) get a newspaper, (2) read 
the obituaries, (3) if he gets to the 
end without seeing his name (see 
chapter 1, "Finding Out What Your 
Name Is"), he is probably alive, al¬ 
though (4) IBM makes no warranties, 
expressed or implied .... 

Later, in the error message sec- 


Listing 1 DIAL.BAS 

10 ‘File: DIAL.BAS 

20 ‘Auth: Thomas V. Hoffmann -- Feb 1984 
30 ‘Edit: TVH 23-Feb-84 11:00pm 

40 ‘ 

50 Use Multi-voice Sound Chip in PCjr 
60 ‘ to Generate DTMF Tones 

70 ‘ 

80 0IM TONE (12,2) 

90 ‘ 

100 Init Tone Frequency Data 
110 DATA 941,1336 :* 0 

120 DATA 697,1209, 697,1336, 697,1477 1 2 3 

130 0ATA 770,1209, 770,1336, 770,1477 4 5 6 

140 DATA 852,1209, 852,1336, 852,1477 :* 789 

150 DATA 941,1209, 941,1477 :* * t 

160 ’ 

170 FOR 1=0 TO 11 
180 FOR T=1 TO 2 
190 READ TONE(I,T) 

200 NEXT T 
210 NEXT I 
220 SOUND ON 

230 0NTIME = 18.2 * .2 ‘200 ms 
240 0FFTIME= 18.2 * .08 ‘ 80 ms 
250 ‘ 

260 Get Input and Dial 

270 INPUT NUMBER* 

280 FOR 1=1 TO LEN(NUMBER*) 

290 D*=MID*(NUMBER*,1,1) 

300 D=VAL(0*) 

310 IF 0*=“*" THEN D=10 

320 IF D*= H #“ THEN D=ll 

330 ‘ 

340 SOUND TONE(D,1) .0NTIME,15,1 
350 SOUND TONE(D,2),0NTIME,15,2 
360 ' 

370 SOUND 32767,OFFTIME.,1 

380 SOUND 32767,0FFTIME,,2 

390 NEXT 

400 IF LEN(NUMBER*) <> 0 THEN 230 
410 END 


tion, the reader is warned that "Non- 
DOS disk" means "the file allocation 
table contains invalid information." 
That's heavy news for someone who 
16 pages earlier had to be told he had 
to have a diskette before he could 
read it. Oh well, documentation is 
the hard part of programming. 

Among the minor improvements 
in DOS 2.1 is a change that means 
that the still-undocumented SHELL 
command in BASIC and BASICA no 
longer causes the interpreter to forget 
where the program is. A silly error 
in MODE.COM was corrected (it 
looked for the monochrome display 
buffer at &HB4000 instead of at 
&HB0000 where it really is, but the 
user wouldn't notice because the in¬ 
complete address decoding on the 
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Table 1: PC Family Processor and Hardware Interrupts 


Interrupt PCjr 

Number 

Processor Interrupts (00-07) 

0 Divide by zero 

1 Single step 

2 NMI Keyboard 

3 Breakpoint 

4 Overflow 

5 BIOS Print screen 

6 (Reserved) 

7 (Reserved) 

Hardware Interrupts (08-0F) 

8 8253 Timer 0 

9 IRQ1 Keyboard 

A IRQ2 (Reserved) 

B Serial port 

C Internal modem 

D Vertical retrace 

E Diskette (watchdog) 

F IRQ7 Parallel printer 


PCI, PC/XT 


Divide by zero 
Single step 

NMI Parity error, 8087 

Breakpoint 

Overflow 

BIOS Print screen 

(Reserved) 

(Reserved) 


8253 Timer 0 
Keyboard 
IRQ2 (Reserved) 

IRQ3 Commo (secondary) 
IRQ4 Commo (primary) 

IRQ5 Fixed disk 

IRQ6 Diskette (FDC complete) 

IRQ7 Parallel printer 


Processor and hardware interrupt usage is quite similar on PCjr and previous members of the PC family. 


monochrome card allowed the mem¬ 
ory to respond to either address). 

Since no changes are docu¬ 
mented, it's hard to know what hap¬ 
pened to programs like FORMAT, 
though it is rumored that problems 
relating to handling the fixed disk 
have been corrected in a number of 
utilities. I don't have a fixed disk 
yet, so I have no way of knowing. 
Table 8 summarizes the differences 
between the programs supplied with 
DOS 2.0 and DOS 2.1. 

Conclusion 

The PCjr is clearly a direct descen¬ 
dant of the original PC, but it is 
hardly a clone. In fact, it's the first 
really different IBM PC (the new 
portable PC seems pretty vanilla). 
IBM has been careful to support 
compatibility where it is reasonable, 
but has not been afraid to make 


Pascal for the Masses 


There are many reasons why BASIC 
has emerged as the predominant pro¬ 
gramming language used by owners of 
personal computers, but one fact stands 
out: BASIC is free. Just about every 
small computer includes BASIC as a 
standard feature, and even in the case 
of PCjr (for which the full-featured BA¬ 
SIC has been "unbundled" and costs 
$75), we might well expect that few 
PCjr's will be purchased without it. 

BASIC is also easy to learn and 
use—especially for quick and dirty pro¬ 
grams—is usually well-matched to the 
computer in terms of feature and func¬ 
tion, and is similar from computer to 
computer. Nonetheless, many PC users 
will ultimately want a language that is 
not quite so difficult for large programs, 
that allows greater flexibility of system 
and hardware access and control, and 
that provides greater performance. 

Many languages meet these criteria, but 
most of them cost more than $200 
($300 to $500 is more common), which 
is quite expensive in comparison to the 


cost of PCjr. 

That is why I was so delighted to 
find an extraordinary exception to the 
rule: Turbo Pascal, fjrom Borland Inter¬ 
national. At $49.95, it is a complete Pas¬ 
cal language system that includes a full¬ 
screen editor and direct .COM file gen¬ 
erator. That would be enough for the 
price, but it also compiles quickly 
(more quickly than any other Pascal 
compiler I know), generates very satis¬ 
factory code with very satisfactory per¬ 
formance (I estimate that it is about 30 
percent slower than IBM Pascal, al¬ 
though it is faster for some bench¬ 
marks), and offers a number of nice ex¬ 
tensions and features. 

Two features are worth mention¬ 
ing here. (Turbo Pascal is one of four 
compilers examined in Tech Journal's 
forthcoming review of Pascal compil¬ 
ers). First, both compile-time and run¬ 
time errors are located in source code. 
The system traps the error and then 
switches to the editor with the cursor 
under the source line containing the er¬ 


ror. For syntax errors, this is a nice BA¬ 
SIC-like facility usually found only in 
interpreted language systems. Second, 
the system includes a complete set of li¬ 
brary routines for PC-DOS and BIOS ac¬ 
cess, memory access, and text screen 
control (clear screen, locate cursor, etc.). 
Many language systems do not include 
such fundamental routines, something I 
find irritating. Overall, the implementa¬ 
tion seems to be quite professional. 

I found Turbo Pascal to be every¬ 
thing the ad claimed and more. For 
$49.95, it is the bargain of the century. 

And of course, it runs on the PC, 
XT, and PCjr. 

— Will Fastie 

Turbo Pascal 

$49.95 

Borland International 

4807 Scotts Valley Drive 

Scorn Valley , CA 95066 

(requires 128KB RAM, 1 disk drive, 

DOS) 
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M ost of the problems and limitations 
of PCjr can be overcome >• in many 
cases the exact mechanism is clear; it's 
fust that no one has done it yet. 


Table 8: DOS 2.10/2.00 Program Comparison 


Program Name 

COMMAND 

COM 

ANSI 

SYS 

FORMAT 

COM 

CHKDSK 

COM 

SYS 

COM 

DISKCOPY 

COM 

DISKCOMP 

COM 

COMP 

COM 

EDLIN 

COM 

MODE 

COM 

FDISK 

COM 

BACKUP 

COM 

RESTORE 

COM 

PRINT 

COM 

RECOVER 

COM 

ASSIGN 

COM 

TREE 

COM 

GRAPHICS 

COM 

SORT 

EXE 

FIND 

EXE 

MORE 

COM 

BASIC 

COM 

BASICA 

COM 

EXE2BIN 

EXE 

LINK 

EXE 

DEBUG 

COM 

SAMPLES 

BAS 

ART 

BAS 

MUSIC 

BAS 

MUSICA 

BAS 

MORTGAGE 

BAS 

COLORBAR 

BAS 

DONKEY 

BAS 

CIRCLE 

BAS 

PIECHART 

BAS 

SPACE 

BAS 

BALL 

BAS 

COMM 

BAS 


2.10 Size 

2.00 Size 

17792 

17664 

1664 

1664 

6912 

6016 

6400 

6400 

1680 

1408 

2576 

2444 

2188 

2074 

2534 

2523" 

4608 

4608 

3139 

3139 

6369 

6177 

3687 

3687 

4003 

4003 

4608 

4608 

2304 

2304 

896 

896 

1513 

1513 

789 

1280 

1408 

1280 

5888 

5888 

384 

384 

16256 

16256 

26112 

25984 

1664 

1664 

39936 

39936 

11904 

11904 

3067 

2304 

1920 

1920 

10291 

8704 

15072 

— 

6272 

6272 

1536 

1536 

3584 

3584 

1664 

1664 

2304 

2304 

1920 

1920 

2048 

2048 

4352 

4352 


Functional Differ¬ 
ence 

Version + Undocumented 
None 
??? 

DOS version check 
??? 

??? 

227 

727 

None 

Corrects check for mono 
display 

277 

None 

None 

DOS version check 

None 

None 

None 

None 

??? 

None 

None 

Version + Undocumented 

Version + Undocumented 
None 

Version + Undocumented 
None 

Version + PCjr check 
None 

227 

Uses PCjr graphics 

None 

None 

None 

None 

None 

None 

None 

None 


None — programs are identical 

DOS version check = program checks for DOS version 2.10 or 2.00 
??? = functional difference unknown 


changes where warranted. 

Most of the problems and limita¬ 
tions of PCjr can be overcome; in 
many cases the exact mechanism is 
clear, it's just that no one has done it 
yet. At some point, the expense of 
upgrading the PCjr as far as it can be 


upgraded will stop making economic 
sense compared to other alternatives, 
but that's okay. When that happens 
there will be plenty of other interest¬ 
ing things to look at, from IBM and 
from the rest of the world. nm^i 


PCjr Documentation 

From the outside, the documentation 
for the PCjr appears quite similar to 
that for the Personal Computer, but in¬ 
side the familiar binders are manuals 
that sometimes differ radically. In a 
concentrated effort to make the novice 
feel comfortable with his computer, 

IBM has used the cartoon characters of 
a dog, cat, bird, and a boy named P.C. 
to guide the beginner through his first 
experiences with the computer. The 
Guide to Operations comforts the read¬ 
er with the words, "It's Easy! We'll 
Take You Step By Step. ..." 

Although this may console the 
computer neophyte, experienced users 
may find these characters distracting 
and will soon discover that they have to 
v/ade through mounds of introductory 
material to find the details that most in¬ 
terest them. 

Guide to Operations 

(Included with system unit) 

Novice to expert 

Experienced users 
will be happy to 
learn that chapter 2 
in this guide may be 
skipped entirely. In 
this chapter, little 
P.C. guides the begin¬ 
ner through a "Key¬ 
board Adventure," an interactive tutor 
invoked by pressing the Escape key 
from ROM BASIC immediately after a 
system reset. The keyboard is explained 
more completely in chapter 3, again 
with the aid of little P.C. and his 
friends. Chapter 4, "Choosing Keys," 
should be of great interest. A Keyboard 
Difference Chart lists the key combina¬ 
tions for the PC keyboard and the 
equivalent keystrokes on the PCjr. Pro¬ 
grams with instructions for use on the 
PC can be run on the PCjr by making 
the appropriate keystroke translations. 
For example, Crtl/PrtSc on the PC 
translates to Fn/Echo on the PCjr. 

As in the Guide to Operations for 
the PC, installation instructions for op¬ 
tional equipment are supplied separate¬ 
ly and are added to the binder as the 
options are installed. The PCjr diskette 
drive installation and operating instruc¬ 
tions are easy to understand and the il¬ 
lustrations are superb. 

In the PCjr, hardware diagnostics 
are programmed into ROM, rather than 
being supplied on a separate diskette; 
they can be invoked by pressing and 
holding the Ctrl, Alt, and Ins keys. The 


IBK 


Guide to 
Operations 
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Potent Pascal* 


Microsoft® Pascal may be the 
most powerful software develop¬ 
ment environment available for 
the MS-DOS system. It com¬ 
bines the programming advan¬ 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver¬ 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICROSOFT. rf on IEEE 

The High Performance Software tlOcLtlTl^ pOUlt 

arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 


provided if the coprocessor is not 
installed. 

Support for long heap alloca¬ 
tion and separate module compi¬ 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter¬ 
face makes it easy to combine 
Microsoft FORTRAN or assem¬ 
bly language subroutines. 

Call 800-426-9400 to order 
the potent Pascal* $300? 

In Washington State, call 206- 
828-8088. Ask for operator C5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 


* Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
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documentation on these diagnostics is 
so well done that it is easy to determine 
if service is required, even if the user 
knows little about the computer. A bo¬ 
nus feature of these diagnostics is that 
they can be used to calibrate the joys¬ 
ticks. 

"Introduction to the PCjr/' which 
is supplied on diskette with the Guide 
to Operations, introduces the keyboard, 
elementary DOS and BASIC commands, 
and printer operations. This interactive 
tutor is the same as the "Introduction 
to the PC" that is supplied with the PC, 
but that it has been customized for the 
PCjr. 


Your IBM PCjr Sampler 

(Included with the system unit) 
Novice to expert 



As its name implies, this diskette con¬ 
tains a sampling of programs that 


demonstrate the capabilities of the IBM 
PCjr. Obviously aimed at the home 
user, the programs consist of several 
games and some household manage¬ 
ment tools, such as a checkbook han¬ 
dler, shopping list generator, recipe file, 
and monthly expense spreadsheet. To 
run the sampler, the PCjr must have 
128K of memory and a diskette drive. 
The Telephone Connector program, 
which can be used to communicate 
with other computers, requires the in¬ 
ternal modem. All of these programs 
present a simple and consistent human 
interface and are self-documented. Since 
the source code is not supplied, this disk¬ 
ette is really a sampler of what the 
PCjr can do, not an example of how to 
implement the functions. 

Hands-On BASIC for the IBM 
PCjr 

(Included with the system unit) 

Novice 

For readers with no programming expe¬ 
rience, IBM offers Hands-On BASIC, an 
introduction to both programming and 
PCjr Cartridge BASIC. The purpose of 
this book is to make the novice feel in 
control of the computer. To ensure that 


this goal was met, IBM had people use 
and evaluate the book as it was written. 

The result is an inviting, spiral- 
bound self-tutor meant to be read at the 
keyboard. Hands-on exercises teach 
common BASIC commands as well as 
the sound and graphics features of the 
PCjr. Questions are asked after each ses¬ 
sion, with answers in the back of the 
book. 

DOS 2.10 

(Includes Disk Operating System User's 
Guide, standard reference manual, and 
operating system—$65.00) 

Novice to expert 

DOS 2.10 Technical Reference 

($30.00) 

Expert 



Unlike the documentation for DOS 
2.00, all of which is included in one 
binder with the operating system, the 


COOSOL COMPUTER PRODUCTS 


PRINTERS MONITORS 



• PRINCETON GRAPHICS RGB 

• TAXAN GREEN/AMBER/RGB 

• COMREX GREEN/AMBER/RGB 

• AMDEK GREEM/AMBER/RGB 

• NEC GREEN/AMBER/RGB 


MODEMS 


DOTMATRIX 

OKIDATA 82A, 83A, 84 
OKIDATA92, 93, 2410 
OKIDATA IBM PLUG AND PLAY KIT 
EPSON FX-80 • FX-100 

EPSON RX-80 • RX-80F/T 

EPSON MX-100 WITH GRAFTRAX + 
C.ITOH 8510 • C.ITOH 1550 

TALLY SPIRIT 80 • TALLY 160L 

GEMINI 10X • GEMINI 15X 

RITEMAN BRIEFCASESIZE 
TOSHIBA 1350 
IDS PRISM 


• HAYES SMARTMODEM 300, 1200 
and 1200B 

• NOVATION J-CAT 

• SIGNALMAN 


LETTER QUALITY PRINTERS 

• NEC 2000 SERIES 

• NEC 3500 AND 7700 SERIES 

• DIABLO 620 AND 630 SERIES 

• DAISYWRITER 2000 

• C.ITOH F10-40 AND F10-55 

• BROTHERS HR-15 AND HR-25 

• COMREX CR-II AND CR-III 


PRINTER ACCESSORIES 

IBM CPU CARDS 
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CALL 7 DAYS FOR LOW PRICES (714)545-2216 

COOSOL, INC., P.O. Box 2642, Costa Mesa, CA92626-2642 

Computer Baron, 3013 HarborBlvd., Costa Mesa, CA92626 (714)979-2488 


• AST 6 PAK PLUS 

• QUADLINK 

• HERCULESGRAPHICS 

• AMDEK MAI GRAPHICS 
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Raging C 


Concise structure and fast exe¬ 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS™ 
DOS C compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX™compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 

MICROSOFT, effective use of 

The High Performance Software tilG 3V3.ll3.DI6 

memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


*Price exclusive of handling and Washington State sales tax 
Microsoft is a registered trademark and MS is a trademark of Microsoft 
UNIX is a trademark of Bell Laboratories. 

**Reprinted with permission, BYTE Magazine, August ’83. 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 

How do programmers feel 
about Microsoft C? 

“In the top category for its quick 
compile and execution time, small 
incremental code, best documen¬ 
tation, and consistent reliability.”* ** 
—Ralph. Phraner, BYTE Magazine 

“Best for software development!’ 
—Bill Hunt, PC Tech Journal 

“Produces good, tight-running 

programs!’ 

—Peter Norton, Softalk 

Call 800-426-9400 to order 
die raging C+ $500? 

In Washington State, call 206- 
828-8088. Ask for operator C5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 



OPTIMIZING 
C86™ 
controls Charlie... 

LIKE A PUPPET 
ON A STRING! 


• A Full and Standard implementation of the C 
language balancing tight control of the machine with 
productivity and portability. 

• Hardware and operating system interfaces for: 
graphics, interrupt control, 8087 use, I/O ports, real 
time applications and for producing ROMs. 

• Use of the standard MS-DOS Linker and a compiler 
option to produce MASM Assembler output. Helps in¬ 
tegrate with MASM, MS FORTRAN and PASCAL. 

• A rich set of libraries that includes source for K&R 
functions, extras for string handling, graphics, sorting, 
floating point (8087 and 8086/8088). “Large” model 
memory use (1,000K RAM), “Small” memory model, 
MS-DOS 1.1, 1.25, 2.0, 2. + + . 

•Support for numerous add-on libraries including: 
HALO Graphics, C Tools for fundamentals in many 
areas, PHACT for ISAM and others. Ask for a list and 
for descriptions. 


Serious programmers can 
use Optimizing C86 to 
control the IBM PC and 
MS-DOS computers. 
Features include 30% + 
more speed and: 



Pull Charlie’s strings with our fast, complete, proven, 
reliable C Compiler—the leading compiler for serious 
programmers of MS-DOS and CPM-86 systems. Still 
only $395. Call for details. 
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INQUIRIES AND ORDERS: 

800 - 922-0169 

Technical support: (201) 542-5920 

Prices subject to change without notice. 



Computer Innovations 
980 Shrewsbury Avenue 
Suite J-509 

Tinton Falls, NJ 07724 

Visa MC 



C86 is a trademark of Computer Innovations, Inc. CPM-86 is a registered trademark of Digital Research. 
MS-DOS is a trademark of Microsoft. PC-DOS is a trademark of International Business Machines. 
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DOS 2.10 documentation is divided into 
three parts: one booklet ( Disk Operating 
System Users Guide) and two manuals 
(the standard reference manual and the 
Technical Reference). The User's Guide 
and the standard reference manual are 
provided with the operating system; the 
Technical Reference must be purchased 
separately. Despite this reorganization, 
the information provided is essentially 
the same. 

The User's Guide is intended to get 
the new user started using DOS. It con¬ 
tains instructions on caring for dis¬ 
kettes, naming and referencing files, 
copying files and disks, and formatting 
disks. With the standard reference man¬ 
ual, the User's Guide provides all the 
information the average user needs. 

The Technical Reference is in¬ 
tended for experienced programmers. It 
describes DOS memory and disk alloca¬ 
tion schemes, DOS function calls, de¬ 
vice driver installation, and extended 
screen and keyboard control. This infor¬ 
mation was printed in chapters 13, 14, 
and appendices B-H of the DOS 2.00 
manual. 

Missing from the DOS 2.10 manu¬ 
al collection are the update pages for 
BASIC 1.1 that came automatically 
with DOS 2.0. In place of these pages, 
the buyer is issued a certificate that can 
be redeemed for the BASIC 1.1 update 
at no charge. Although this is not a 
problem for PC/r owners, PC owners 
who upgrade from DOS 1.1 directly to 
DOS 2.10 will need to send for this up¬ 
date, which describes using the 2.00 en¬ 
hancements in BASIC. 

BASIC: Personal Computer — 
PCjr 

($75.00) 

Average user to expert 
The BASIC cartridge and its reference 
manual are not included with the PC/r, 
but must be purchased separately. Only 
Cartridge BASIC supports the added 
graphics and sound capabilities of the 
PC/r, as well as the new terminal emu¬ 
lation mode. In fact, the PC/r complains 
that a cartridge is needed if the user at¬ 
tempts to run BASIC or BAS1CA from 
the DOS 2.10 diskette. 

Descriptions of the new BASIC 
commands for the PC/r and, of course, 
the cartridge containing BASIC, are in¬ 
cluded in the Cartridge BASIC manual- 
otherwise, the manual is essentially the 
same as the original BASIC documenta¬ 
tion for the PC. The new manual is a 
reference for both the cartridge and the 
cassette versions of PC/r BASIC; it as¬ 
sumes that the user has some program¬ 
ming knowledge. 
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StorageMaster Fixed Disk 
builds stronger PCs three ways. 



double-spaced typewritten pages. 

• \bu can boot* (start up) from 
StorageMaster 500 Drives-no 
need to boot up from a flexible 
disk as with other drives. 

• More byte for the buck. Dollar for 

dollar, StorageMaster gives you 
more bytes of storage than 
IBMs fixed disk drive 
There’s more The 500 
Series Drives have an average 
§ seek time of only 45 milli¬ 
seconds—about twice as fast 
as most other drives. They 
store your information in a 
sealed, contamination-free 
environment. They require 
no cleaning or preventive 
maintenance And they 


If you own an IBM PC, the new 
StorageMaster 500 Series Fixed 
Drives from Control Data give you 
three great advantages. 

• Larger capacity than IBM’s fixed disk 
drive The StorageMaster 518 offers 
up to 18 megabytes 
of storage; the 
StorageMaster 530 
capacity of 30 
megabytes is the 
equivalent of 15,000 


come ready to plug into your PC* 
Look for the 500 Series Drives 
at your local computer store Or 
give us a toll-free call at 800/232- 
6789 (in Minnesota, call 612/ 
921-4400, ext 41) and well tell 
you where you can find our 
whole family of StorageMaster 
products. 

*This capability requires the use of a 
StorageMaster 301 Controller 
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RTool 

Experts need expert tools. The correct tool, close at hand, saves 
you time and gives you the leverage to get results fast. 

RTool is a new concept in programming aids, a powerful set of 
resident general purpose tools that you can awaken 
with a single keystroke. RTool eliminates the need for manuals, 
scratchpaper, and printouts, saving you time when time is money. 
And, like any good tool, RTool is easy to use. 

Use RTool to capture and save screen images, scan and load disk 
files, and access on-line help. Create and save keyboard 
macros. Submit block text to the keyboard. List, rename, and 
delete files. Change directories. And much more. All with a 
few keystrokes. Even when another program is being used. 

RTool closes the loop between the keyboard, display, and disk 
drives, letting them communicate with each other in a 
simple and consistent way. Think of RTool as a set of 

powerful new 
features for every 
program you own. 

Available for the PC/XT, 
PCDOS 1.1/2.0. Write 
for free literature 

, or a demo disk ($15). 

BltWlt Software Special introductory 

3790 El Camino Real, #205 offer: until 6/30/84, both 

Palo Alto, CA 94306 DOS versions $149 ($158 

415/494-2611 in CA). 
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TOTAL CONTROL: 

PCIFORTH ™ 

Complies with the New 83-Standard 

GRAPHICS. GAMES. COMMUNICATIONS* ROBOTICS 
DATA ACQUISITION • PROCESS CONTROL 


• PC/FORTH 11 ': interactive and conversa¬ 
tional, but 20 times faster than BASIC. 

• PC/FORTH™ programs: highly structured, 
modular, easy to maintain. 

• PC FORTH™: direct control over all inter¬ 
rupts, memory locations, and i/o ports. 

• PC/FORTH™: full access to DOS files and 
functions. 

• PC/FORTH™ application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

• PC/FORTH™ Cross Compilers available 
for ROM’ed or disk based applications 
on most microprocessors. 

• PC/FORTH™: compatible with PC/XT, 
COMPAQ, and all hard disks. 

• PC/FORTH™: for PC-DOS 1.1 and 2.0, 
CP/M-86®, Concurrent CP/M. 

Trademarks: IBM, International Business Machines 

Corp.; CP/M, Digital Research Inc.; PC/Forth+and 

PC/GEN, Laboratory Microsystems Inc. 


PC/FORThT.$100.00 

Includes interpreter/compiler with virtual memory 
and background multi-tasking, full screen editor. 
Assembler,utilities, 200-page technical manual. 
Upgrade to PC/FORTH+ available. 


PC/FORTH+"■ .$250.00 

Allows creation of FORTH programs up to 1 

megabyte in size. 

DEMO DISK.$5.00 

Requires graphics card. 

Extension Packages 

Forth Cross Compiler.$300.00 

Advanced Color Graphics.$100.00 

Intel 8087 Support. $100.00 

Software Floating Point.$100.00 

Interactive Symbolic Debugger.$100.00 

PC/GEN n, CustomCharacterSets ... $ 50.00 

PC/TERM for Smartmodem.$ 60.00 

QTF+ Editor/Text Formatter.$100.00 

Curry FORTH Programming Aids ... $150.00 

Cross Reference Utility .$ 25.00 

B+Tree Index Manager.$125.00 

B4- Tree File and Index Manager... $200.00 

Intel 8087 Processor .$200.00 

"Starting FORTH" Tutorial.$ 16.00 



Laboratory Microsystems Incorporated 

Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to (213) 306-7412 
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Technical Reference: Personal 
Computer—PCjr 

($35.00) 

The Technical Refer¬ 
ence manual is the 
hardware and soft¬ 
ware engineer's Bi- 
ble ; all Truth is con¬ 
tained within. The 
design and operation 
of the hardware is 
described, with specifications for tim¬ 
ing, power, and interfacing. Logic dia¬ 
grams are supplied. The BIOS source 
code is listed along with instructions for 
invoking BIOS services. Especially inter¬ 
esting is section 4, which covers the 
PC/r's compatibility with the PC family. 

The format of the Technical Refer¬ 
ence manual has been revised for the 
PC/r ; the margins are wider and larger 
type has been used for tables, making 
the manual more readable. The same 
level of technical information is given 
as in the manual for the PC—in fact, 
where there are no differences between 
the two machines, almost the same 
wording is used. 

Hardware Maintenance and 
Service: Personal Computer — 
PCjr 

($ 88 . 00 ) 

Expert 

The Hardware Main¬ 
tenance and Service 
manual is a must for 
anyone who plans to 
service the PC/r him¬ 
self. Detailed instruc¬ 
tions are given, in 
flowchart fashion, for 
running the advanced power-on self test 
(POST) and the advanced tests in order 
to isolate a hardware problem. After the 
problem is diagnosed, the proper repair 
procedure is outlined. A complete parts 
catalog is provided to aid in the repair 
work. Unlike the comparable volume 
for the PC, this manual provides no di¬ 
agnostic diskette, as all such programs 
are included with the PC/r. 

— Julie Anderson 


IBM 


Hardware 
Maintenance 
and Service 




Technical 

Reference 
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DEVELOP BETTER SOFTWARE 
FASTER 

WITH Amw&i SGtftwutea 


PROGRAM 

DEVELOPMENT TOOL 
(PDT-PC) 


for IBM-PC* and Compatibles 



PDT-PC TRANSFORMS YOUR IBM-PC/XT INTO THE MOST POWERFUL 
DEBUGGING AND ANALYSIS TOOL AVAILABLE FOR THE PC ENVIRONMENT: 

• SYMBOLIC DEBUGGING AND ANALYSIS 
• • LOCAL AND GLOBAL SYMBOLS 

•• HIGH-LEVEL LANGUAGE LINE NUMBERS 

•• FULL SYMBOLIC SUPPORT FOR OVERLAYS AND CODE MODULES 

• SUPPORTS BOTH INTEL AND PC-DOS OBJECT MODULE FORMATS 

• DISPLAY BUFFER TO RECALL UP TO 200 LINES OF INFORMATION 

• INTUITIVE HUMAN INTERFACE 

• REAL-TIME PROGRAM EXECUTION MEASUREMENT 

• REAL-TIME MEMORY UTILIZATION MEASUREMENT 

• STANDARD IN-CIRCUIT EMULATOR FEATURES 


ONLY THE PDT-PC INTEGRATES A FULL-FEATURED DEBUGGER WITH AN 8088 
EMULATOR AND PERFORMANCE ANALYSIS, PROVIDING A SINGLE ANSWER TO 
YOUR MOST DIFFICULT SOFTWARE DEVELOPMENT PROBLEMS!!! 


Amw&i Solfuiafte 20863 Stevens < ^°“&re? 5 Cu ^ lno ’ CA 95014 

Corporation 
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* IBM-PC is a registered trademark of International Business Machines Corporation 









“There’s a ( 


on your 

•Offer expires June 30,1984. Major credit card required for individual membership. 

©1984 Intelligent Technologies International Corp. PC Exchange and Intelligent Technologies are trademarks of Intelligent Technologies International Corp. 

IBM is a trademark of International Business Machines Corp. THE SOURCE is a service mark of Source Telecomputing Corp., a subsidiary of The Reader's Digest 
Assn., Inc. DEC is a trademark of Digital Equipment Corp. 












It's a call from a customer in New York who needs 
specifics on a business proposal. You talk briefly 
and then transmit the data to him in seconds 
from your IBM® PC with PC Exchange.™ 

Later, an electronic mail message arrives 
from your Houston office. New developments 
necessitate an immediate multi-city business trip. 
Over your IBM PC, you make arrangements with 
your travel agent. Then you contact an informa¬ 
tion network for the latest weather in the cities 
you'll be visiting. 

All through your IBM PC. All made possible 
by PC Exchange—a versatile, dynamic and 
interactive communications package on a s ingl e 
pc board. Complete with software and tutorials. 

With PC Exchange your IBM PC becomes 
far more than a computer. 

PC Exchange: from the people who 
brought you PC Express. 

PC Express was welcomed by PC users every¬ 
where. It packed a number of valuable communi¬ 
cations capabilities onto a single pc board 
occupying just one expansion slot. 

Now we've made a good thing even better. 

We took all the PC Express capabilities, added 
some exciting new ones, and gave the entire 
package a new name: PC Exchange. 

Through it, you can exchange voice and data 
communications—directly or remotely—with 
other IBM PCs, PC-compatible computers and 
mainframes. 

For example, with PC Exchange, your PC can 
perform DEC™ VT100/52 emulation and allow you 
to access all major information networks such 
as THE SOURCE?” Membership in THE SOURCE 
is included with your purchase of PC Exchange.* 

PC Exchange also puts at your command a 


powerful, fully-integrated telephone management 
system which includes a full-screen text editor, 
an "Electronic Phonebook," electronic mail capa¬ 
bility, an onboard modem, auto-dialing, auto¬ 
answering and more. 

Available now: SNA 3270 and 3770 RJE. 

If your company has an IBM mainframe, chances 
are it's being overworked and yet, underutilized. 
People just can't get the data they need when they 
need it. 

The answer: PC Exchange with SNA. With it, 
your PC can communicate with your IBM main¬ 
frame, and emulate a 3274 cluster controller, 3770 
Remote Job Entry station, and 3278/9 terminals 
with multi-session capabilities. 

Multi-sessioning gives you the ability to 
be connected concurrently to four different main¬ 
frame applications and toggle back and forth, 
without logging on and offT 

For MIS managers, connecting PCs to 
mainframes is an effective, cost-efficient way to 
reduce host processing loads. So, PCs can become 
an integral part of the corporate information 
environment. 

For a free demonstration, contact your 
nearest PC Exchange dealer. For the address, call 
800-523-8396. See what a dramatic change PC 
Exchange can make in the speed and efficiency 
with which you gather and use information. 

Intelligent Technologies International Corp., 
151 University Avenue, Palo Alto, CA 94301, 

(415) 328-2411. 800-523-8396. Telex: 756175. 











10 Mb more for your IBM PC 

6 times faster than an XT. 

A serial port 
A tlock/talendar 
Sockets for 192K of RAM 
A hard disk controller 
In just one expansion slot! 

...and $500less. 

Now you can get 10 or 15 Megabytes of mass storage AND the most pop¬ 
ular system expansion functions for your IBM PC at about $500 less than 
you’d pay for an IBM XT. Introducing the Falcon PC eXTender:™ the fastest 
hard-disk system for the IBM PC. 

Time=money: Save both! 

The PC eXTender offers more on-line capacity than 45 floppy disks elimin¬ 
ating time-consuming disk changes. Tim Paterson, author of the operating 
system for the IBM PC, has developed advanced circuitry that continually 
transfers information at the maximum speed of the drive. It can read one 
megabyte from the disk every three seconds. That’s more than an entire floppy 
disk per second! 

Save space too! 

In just one expansion slot, the PC eXTender features a multi-function hard 
disk controller board, a clock/calendar, a serial port (for use with a modem or 
printer), and space for 192K of RAM expansion. This economical arrange¬ 
ment leaves room to add additional capabilities to your PC in the future. 

An emphasis on quality 

Requiring no external power supply, the PC eXTender has been designed 
to be an extraordinarily reliable system. It’s rugged construction is backed by 
a full one-year warranty. For service you can simply return the unit to your 
dealer or to Falcon Technology. Should you ever have a problem with your PC 
eXTender, Falcon has a customer service engineer available by phone to 
answer your questions. 

Stretch your capabilities, not your budget 

Prices for Falcon PC eXTender systems start at $2295 for 10Mb mounted 
within the IBM chassis. To take your IBM PC beyond even an XT, the 15Mb 
drive sells for $2595. The PC eXTender systems are also available in 
externally-mounted cases. Systems can easily be configured with either 
one or two Falcon drives. 

Tlirn your PC into something even better than an XT. 

The new Falcon PC eXTender does more, faster, for less. 

IBM is a registered trademark of the International Business Machines Corporation. 
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The Art and Science of Debugging 


Brick walls are not unfamiliar to even the 

best software developers. Their systems are often 
sophisticated and complex, and it’s difficult to engi¬ 
neer a system perfectly Anomalies arise, perhaps 
the result of a design flaw, but perhaps not. Maybe a 
part of the PC is misunderstood. New machines 
mean new questions: Is IBM’s Portable PC the same 
as the regular PC? Is the XT the same as the PC? 

Debugging tools help software developers climb 
those brick walls, get to that perfect system. On the 
following pages are reviews of the current generation 
of those tools—hardware and software—some ways 
around a small problem in DEBUG, and an elegant 
way to debug BASIC programs. Here’s the line-up. 




Sa¬ 

lt's PC Probe! 

More powerful than DEBUG and not as 
expensive as an in-circuit emulator. PC 
Probe offers powerful hardware trace and 
breakpoint capabilities impressively close to 
those of a full-blown, in-circuit emulator. 



Stalking the 
Software Bug 

If the nasty bug you 
are fighting is a cough 
due to code, the Pro¬ 
gram Execution Ana¬ 
lyzer might be of help. 

It’s designed specif¬ 
ically for watching the PC's bus, and event 
trapping based on that information. 




Single-Stepping and fracing 

When more pow¬ 
erful debugging 
tools aren't avail¬ 
able, there is 
always BASIC, 
coarse BASIC. 

But there is a fin¬ 
er method avail¬ 
able. A simple 
program called 
TRACE enables 
programmers 
to single-step 
through BASIC programs while keeping 
track of the value of a selected variable. 



IWo New Ways To Drive 
the Bugs Away 

The power of the PC has enticed talent¬ 
ed programmers into creating a new 
generation of assembly language 
debugging tools. Trace86 and 
Codesmith-86 are two such powerful 
memory-mapped, program-tracing 
utilities. 


14B_ 

Time on Your Hands 

Any programmer who has ever had 
DEBUG unexpectedly display an 
instruction out of nowhere would like to 
know what happened. This patch is a 
way around one small glitch in the 
standard IBM debugger. 
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THOMAS V. HOFFMANN 


Ns PC Probe! 

More powerful than 
DEBUG, less expensive 
than an in-circuit 
emulator 


I shall try 
to correct 

errors where shown 
to be errors, and I shall 
adopt new views as fast 
as they shall appear 
to be true views. 
—Abraham Lincoln 


Remember 

that time is money. 
—Benjamin Franklin 

If you've 
got the 
money, 

honey, I’ve got 
the time. 
—Lefty Frizzel 


M ost people wouldn't guess that 
our sixteenth president har¬ 
bored a latent talent for debugging 
computer systems or that statesmen 
and country singers understand the 
economics of software testing. They'd 
probably figure Honest Abe was writ¬ 
ing about slavery, the Civil War, or 
some other issue of his day. But that's 
most people. Most people don't read 
this magazine either. 

To me it's plain that Lincoln's 
resolution is also an excellent pre¬ 
scription for software maintenance 
and repair: identify the errors, inves¬ 
tigate the causes, believe what the 
evidence shows, correct the errors. 
This is not unlike the scientific 
method (Franklin was a scientist, too, 
remember), in which a scientist de¬ 
velops a theory to explain observed 
events, hypothesizes a new result, 
conducts experiments to test the hy¬ 
pothesis, and modifies the theory. 

Telling people to use this method 
is good advice, but it's not always 
easy for them to follow it. The 
hardest part, of course, is thinking 
clearly and logically, without jump¬ 
ing to unwarranted conclusions, but 
with an occasional burst of intuitive 
insight grounded in a deep under¬ 
standing of the program. Atron's PC 
Probe can help software developers 
think clearly and logically. It won't 


Thomas Hoffmann is a contributing editor to 
this magazine. 
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Super assemblers 
plus the world’s 
largest selection of 
cross assemblers! 


Z-80 Macroassembler $49.50 

Power for larger programs! This 2500AD macro¬ 
assembler includes: 

• Zilog Z-80 Macroassembler (with the same powerful 
features as all our assemblers) 

• powerful linker that will link up to 400 files 

• Intel 8080 to Zilog Z-80 Source Code Converter (to convert 
all your Intel source to Zilog Syntax in one simple step) 

• COMtoHexConverter(toconvertyourobjectfilestoHex 
for PROM creation, etc.) 

• 52 page User Manual 

8086/88 Assembler 
with Translator $99.50 

Available for MSDOS, PCDOS, or CPM/86! This fully 
relocatable macroassemblerwill assemble and linkcodefor 
MSDOS (PCDOS) AND CPM/86 on either a CPM/86 or 
MSDOS machine. This package also includes: 

• An 8080 to 8086 source code translator 
(no limit on program size to translate) 

• A Z-80 to 8086 translator 

• 64 page user manual 

• 4 linkers included: 

-MSDOS produces .EXE file 
-CPM/86 produces .CMD file 
-Pure object code generation 
-Object code and address information only 

Linker features: 

• Links up to 128 files 

• Submit mode invocation 

• Code, Data Stack and extra segments 

• Handles complex overlays 

• Written in assembly language for fast assemblies. 

Z-8000 Cross Development 
Package $179.50 

Instant Z-8000 Software! This package allows devel¬ 
opment and conversion of software for the Z8001, 

8002,8003 and 8004 based machines on a Z-80, Z-8000 
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or 8086 machine. This powerful package includes: 

• a Z-80 to Z-8000 Assembly Language Source Code 
Translator 

• an 8080 to Z-8000 Source Code Translator 

• Z-8000 Macro Cross Assembler 

• Linker and Loader 

• COM to Hex File Converter 

• a 100 page User Manual 

• a Zilog Z-8000 Technical Reference Manual 

The Translators provide Z-8000 source code from Intel 
8080 or Zilog Z-80 source code. This source code 
expansion is from 2% to 11%. The Translator outputs a 
worksheet and a Z-8000 source file. The worksheets 
show each line of 8080 Z-80 code, with notes to help the 
programmer to optimize performance, and further 
lower code expansion. It even comments lines it adds! 
The Z-8000 source code used by these packages are 
the unique 2500AD syntax using Zilog mnemonics, 
designed to make the transition from Z-80 code writing 
to Z-8000 easy. 

All 2500 AD Assemblers and Cross Assemblers 
support the following features: 

Relocatable Code —the packages include a 
versatile Linker that will link up to 128 files together, or 
just be used for external reference resolution. The 
Linker allows Submit Mode or Command Invocation. 

Large File Handling Capacity —the Assembler will 
process files as large as the disk storage device. All buf¬ 
fers including the symbol table buffer overflow to disk. 
Powerful Macro Section —handles string 
comparisons during parameter substitutions. Recursion 
and nesting limited only by the amount of disk storage 
available. 

Conditional Assembly —allows up to 248 levels 
of nesting. 

Assembly Time Calculator —will perform calcula¬ 
tions with up to 16 pending operands, using 16 or 32 Bit 
arithmetic (32 Bit only for 16 Bit products). The algebraic 
hierarchy may be changed through the use of parentheses. 



Include files supported— 

Listing Control —allows listing of sections on the 
program with convenient assembly error detection 
overrides, along with assembly run time commands 
that may be used to dynamically change the listing 
mode during assembly. 

Hex File Converter, included —for those who 
have special requirements, and need to generate 
object code in this format. 

Plain English Error Messages— 

System requirements for all programs: 

Z-80 CP/M 2.2 System with 64K RAM and at least a 96 


column printer is recommended. Or 8086/88 96K CP/M 
or MSDOS (PCDOS). 

Cross Assembler Special Features 

Z-8 —256 User defined registers names, directive to 
engage UPC, Z-80 style syntax. 

8748 —fully Intel source code compatible. 

8051 —256 User defined register names, bit 
addressable naming allowed. 

6800 Family —absolute or relocatable modes, 
all addressing modes supported, Motorola syntax 
compatible. 

6502 —Standard syntax or Z-80 type syntax 
supported, all addressing modes supported. 


■- 8086 and Z-8000 XASM includes Source Code Translators -« 



Z-80 

CP/M® 

ZILOG 

SYSTEM 8000 
UNIX 

IBM P.C. 
8086/88 
MSDOS 

IBM P.C. 
8086/88 
CP/M 86 

OLIVETTI 

M-20 

PCOS 

8086/88 ASM 



$99.50 

$99.50 


8086/88 XASM 

$179.50 

$750.00 



$179.50 

Z-8000® ASM 


750.00 



299.00 

Z-8000 XASM 

179.50 


179.50 

179.50 


Z-80 ASM 

49.50 





Z-80 XASM 


500.00 

$99.50 

$99.50 

$99.50 

Z-8 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

6502 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

6800,2,8 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

6801,03 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

6805 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

6809 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

8748 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 

8051 XASM 

99.50 

500.00 

$99.50 

$99.50 

$99.50 


Subtotal $_ $- 

Name- 

Company--- 

Address- 

City_State_Zip- 

Phone-Ext- 

Make and model of computer 

system- 

□ C.O.D. (2500ADpays C.O.D. charges) 

□ VISA or MasterCard #, Exp. Date (mo./yr.) 


$. 


$. 


$. 


TO ORDER. Simply circle the product or 
products you want in the price columns above, 
enter the subtotal at the bottom of that column 
and add up your total order. Don’t forget 
shipping/handling. Total $ _ 

shipping/handling 
($6.50 per unit) $_ 


Check one: 

□ 8" Single Density 

□ 5W' Osborne 

□ ibmp.c; 

□ Cartridge Tape 

□ Apple (Softcard) 


Total Order $ 


CP M is a registered trademark of Digital Research. Inc. 


Signature. 


250MD93FT144REINC 


P.O. Box 441410, Aurora, CO 80014, 303-752-4382 
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PC Probe 


PC Probe Diagnostics. Version 1.8. 

(OCopyr ight Atran Corp. 1983. 1984. 

Enter board base address. 

{1.2,3,4,Sib,?,8.9,C,ID)} ? 8 
Board base address is 88888 
Short RAM test started. 

Short RAH test finished. 

8741 Function test started. 

8741 Version is 81 
8741 Function test finished. 

Break logic test 1 started. 

Break logic test 1 finished. 

Trace RAH test started. 

Trace RAH test finished. 

Long RAH test started. 

Long RAH test finished. 

Hit the STOP button. 

»*** Bad STOP logic »»«» 

Break logic test 2 started. 

Break logic test 2 finished. 

Trace logic test started. 

Trace logic test finished. 

Hit the RESET button to test RESET or 
hit any other key to return to D0S._ 


Photo 1: 

Output from the PC Probe 
diagnostic program. The 
stop logic was not bad; we 
simply refrained from hit¬ 
ting the button as a test. 



The manual 
is about 
100 pages 
long 

and comes in the standard 
IBM 3-ring binder with a 
software diskette in the 
back. In addition to the 
operating software and 
utilities , a diagnostic pro¬ 
gram is included to check 
the correct operation of 
the probe hardware. This 
is a nice touch. 


bestow understanding, but it is a 
powerful tool for research. 

High-Priced Spread 

All debugging systems provide the 
same basic facilities: ways to examine 
and change the program state (memo¬ 
ry and registers) and some means of 
initiating and controlling program ex¬ 
ecution. Traditional software debug¬ 
gers like DEBUG, which is supplied 
with PC-DOS, are simply programs 
that reside in the same memory space 
as the program under test and share 
the same processor for execution. The 
simple ones have few options for ex¬ 
amining and modifying memory (no 
assembly or disassembly, all numbers 
in hexadecimal). Fancier ones have 
more display modes, more break¬ 
points, assembly and disassembly fa¬ 
cilities, and better human engineer¬ 
ing. Simple software debuggers are 
relatively inexpensive: DEBUG is in¬ 
cluded with a $60 operating system. 

At the other end of the spectrum 
are the in-circuit emulators, complex 
combinations of hardware and soft¬ 
ware that allow one computer to con¬ 
trol and observe the operation of an¬ 
other, down to the most elemental 
details. Besides the simple execution 
breakpoint (stop when the program 
gets to location X), these systems al¬ 
low breaking on various real-time bus 
events (stop when location X is read 
as data). Software debuggers generally 
can't detect such low-level events di¬ 
rectly in real time, and the overhead 
in program size and execution speed 
makes software emulation infeasible. 
In-circuit systems from Intel for the 
8088 start at about $7,000, not includ¬ 
ing the host computer system, which 
may be another $15,000 or more. 

PC Probe offers the best of both 
worlds. The $2,495 system offers 
powerful hardware trace and break¬ 
point capabilities that are impressive¬ 
ly close to those of a full-blown inde¬ 
pendent in-circuit emulator, as well 
as an excellent debug program com¬ 
plete with facilities for symbolic de¬ 
bugging of high-level language pro¬ 
grams, all at a very reasonable cost. 


WHAT'S IN THE PACKAGE 

The heart of the PC Probe is a single 
printed circuit card that goes in one 
of the option slots in the PC. A 40- 
pin plug attached to the card by a flat 
cable is inserted in the processor sock¬ 
et on the PC motherboard, and the 
8088 processor plugs into a socket on 
the probe plug. This allows the logic 
on the card to directly monitor sig¬ 
nals at the CPU chip as well as on 
the expansion bus. 

An L-shaped extraction tool is 
provided for removing the processor, 
which is quite a difficult operation 
since only one end is accessible, the 
other being blocked by the cassette 
and keyboard connectors. A plunger- 
type chip extractor that grabs both 
ends would be much better, especial¬ 
ly if the unit will be installed and re¬ 
moved frequently (not really a very 
good idea in any case). 

The printed circuit card has 
three connectors on the rear panel. 

An RJ-11 modular phone jack is used 
to attach an external button box (sup¬ 
plied), which has two buttons labeled 
reset and stop. The reset button per¬ 
forms a hardware reset to the PC, 
handy for those times when a pro¬ 
gram is out of control and the inter¬ 
rupts are off (so CTRL-ALT-DEL 
doesn't work). The stop button forces 
an unconditional breakpoint. 

A 25-pin D connector is provided 
for attaching an external terminal (or 
another PC operating as a terminal). 
Using an external console facilitates 
certain kinds of breakpoints, such as 
on DMA accesses or interrupt rou¬ 
tines used by DOS. 

The third connector is thought¬ 
fully provided for attaching an exter¬ 
nal power supply, for those cases in 
which a heavily loaded system can't 
handle the additional requirements of 
the Probe board. 

The Installation and Users Manu¬ 
al completes the package. It is about 
100 pages long and comes in the stan¬ 
dard IBM 3-ring binder with a soft¬ 
ware diskette in the back. In addition 
to the operating software and utili¬ 
ties, a diagnostic program is included 
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Mylstar Symbolic Debugger VI .1 


The plain and simple difference is that Mylstar’s 
Symbolic Debugging Program speaks to your IBM 
PC in a language you both can understand, plain 
and simple. 

Employing the same command structure, it 
allows you to use symbol names, mathematical 
expressions, batch files, on-line help, multi¬ 
command macros and other time-saving entries. 


is Mylstar’s 
Symbolic 
Debugging 
Program* 

It’s the enhancement to the IBM Debug 
Program you’ve been looking for—because it fills in 
the gaps—shortening the frustrating debugging 
process by as much as 50%—leaving you more time 
to do the work you need to do and the work you want 
to do, plain and simple. 

Mylstar’s Symbolic Debugging Program has 
been programmer-tested for over a year at Mylstar 
Electronics, Inc., (formerly D. Gottlieb & Co.), 
designers of the video arcade game, Q*BERT 7 .“ 


TO ORDER... 

Call (312) 562-7400 or mail coupon today. 

*Designed for IBM PC-DOS1.1 with 128K RAM minimum 
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MYLSTAR 

ELECTRONICS 

INC. 


165 West Lake Street 
Northlake, Illinois 60164 

A Columbia Pictures Industries Company 


r™————— 


Mylstar Electronics, Inc., 

165 W. Lake St., Northlake, IL 60164 


Please send me Mylstar’s Symbolic Debugging 

Program for use with the IBM PC computer. Enclosed 

is $125, plain and simple. 

□ Check □ Money Order 
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NAME 


FIRM 

ADDRESS 

CITY STATE 

ZIP 

Illinois residents add 7% sales tax 


Allow 2-4 weeks for delivery 
























"95% of 

all PC information 
management needs 
can be handled 
by DATAEA5E." 

Ira Krakow, Independent Consultant- 
Business Computer Systems Reviewer 


DATAEA5E — The totally integrated 
information management system that 
delivers ease-of-use without 
compromising power. Join the 
corporate clients that are turning to 
DATAEA5E to get their information filed, 
sorted, analyzed and reported. 


•AT&T 

• Chemical Bank 

• Exxon 

•General Electric 
•IBM 

• Proctor & Gamble 


• Prudential Life 

• Stanford 
University 

• Touche Ross 
•United 

Technologies 


If you can read, 

you can build a powerful application with 

DATAEA5E 

Eor a free demonstration diskette, call: 

800-243-5123 



Software Solutions, Inc., Milford, CT 06460 • Telex 703972 

See us at COMDEX Booth 4710 


CIRCLE NO. 142 ON READER SERVICE CARD 



PC Probe 


to check the correct operation of the 
probe hardware. This is a nice touch. 

The manual is generally well 
written, though there are some rough 
spots and more than a few typogra¬ 
phical errors. The command refer¬ 
ence section is quite complete and 
easy to use. Both the manual and the 
software are still being improved. A 
90-day warranty on the hardware, 
free software updates for one year, 
and four hours of technical support 
(presumably by telephone) are in¬ 
cluded in the price. 

Principles of Operation 

The PC Probe card contains a high¬ 
speed RAM trace buffer that can 
store complete information about the 
previous 1,024 bus cycles. The trace 
buffer records DMA, I/O, and memo¬ 
ry accesses—with full 20-bit ad¬ 
dresses and 8-bits of data—plus five 
other signals (either interrupt re¬ 
quests 2 through 6 or five external 
logic signals connected through an 
optional $100 logic probe cable). 

Hardware breakpoint logic on the 
card detects the fancy hardware con¬ 
ditions beyond the powers and abili¬ 
ties of mortal software debuggers. 
There are three independent hard¬ 
ware breakpoints. 

An additional 128K of RAM 
memory appears in the 8088 address 
space at any jumper-selectable 128K 
boundary. The debugger software is 
loaded here, then write-protected. 

This guards against the possibility 
that a runaway program might dam¬ 
age the debugger software,- it also 
leaves nearly all of the ordinary user 
memory available to the operating 
system and user software. The debug¬ 
ger software handles memory exami¬ 
nation and simple execution break¬ 
points directly, much like an ordi¬ 
nary software-only debugger would. 

In addition, this software controls the 
starting and stopping of hardware 
trace collection and sets up the hard¬ 
ware breakpoint logic. 

An Intel 8741 microcontroller on 
the card operates the remote console. 
When the remote console is used, the 


system makes no use of the PC key¬ 
board and display, leaving them for 
the exclusive use of the user pro¬ 
gram. The external console also per¬ 
mits greater flexibility in setting 
hardware breakpoints, both in inter¬ 
rupt routines and on certain hard¬ 
ware conditions. 

Breakpoints 

Breakpoints allow the user to execute 
the program under test until specified 
conditions occur. The simplest form 
of breakpoint is the execution break¬ 
point, which stops execution immedi¬ 
ately before a particular instruction is 
about to be executed and passes con¬ 
trol to the debugger software. The PC 
Probe system provides up to five ex¬ 
ecution breakpoints and three hard¬ 
ware breakpoints. The hardware 
breakpoints stop execution when a 
particular address, which could be in 
either memory or I/O space, is ac¬ 
cessed in a specified way. A second 
form of hardware breakpoint stops 
execution when one of several hard¬ 
ware signals is either high or low. 

Breakpoint conditions are speci¬ 
fied in the following format: 

[I/O] address [verb] [DATA 
datavalue] 

If I/O is present, the address is inter¬ 
preted as an I/O port address; other¬ 
wise the address is a memory address. 
Addresses are specified in hexadeci¬ 
mal. Using the letter X in any digit 
position indicates a "don't care" con¬ 
dition for that part of the address, al¬ 
lowing breakpoints on a range of 
memory. For example, 004XX would 
include all addresses from 00400 to 
004FF. The software version we 
tested only handles X in hex num¬ 
bers,- binary numbers with don't cares 
will be added in the near future. 

The verbs below qualify the type 
of access on which to break: 

R for read (memory) or input (I/O) 

W for write (memory) or output (I/O) 

A for any of read, write, or execute 
D1 for DMA access (in or out) on DMA 
channel 1 



Photo 2: 

PC Probe in action. The 
break point was induced 
by hitting the STOP but¬ 
ton. Note the command 
menu at the bottom of the 
screen. 



Photo 3: 

PC Probe software can re¬ 
call the last instruction (the 
cursor is just after “bv” 
with the rest of command 
restored). Note that the 
menu at the bottom has 
been replaced by com¬ 
mand-specific information. 
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The logic probe 
cable, an 
additional $100, 

allows the probe to 
monitor the state 
of as many 
as five logic signals. 



The stop 
button on 
the 
external 

stop/reset box can be 
used to return to the 
debugger on any 
human-detectable 
condition, sort of a bionic 
breakpoint This is handy 
for regaining control of 
perverse programs 
executing where no 
breaks were set. 


D2 for DMA access (in or out) on DMA 
channel 2 

D3 for DMA access (in or out) on DMA 
channel 3 

If no verb is specified, the break will 
be on instruction execution only. 

The key word DATA may be 
used to further qualify the break¬ 
point by requiring that the data read 
or written must match a certain byte 
value, which can also use the X con¬ 
vention for don't care. 

The Probe debugger uses the 
G (GO) command to begin execution 
and to specify non-sticky breakpoints, 
just as the DOS DEBUG program 
does. These breakpoint are called 
non-sticky because they don't stick— 
they must be respecified each time a 
G command is given. Probe also has 
sticky breakpoints, set with the BP 
command: 

BP number = breakpoint 
condition 

These breakpoints remain in effect 
until they are deleted with the DE- 
lete BP command. It is a real conve¬ 
nience not to have to reenter multi¬ 
ple break conditions every time exe¬ 
cution is resumed. 

The stop button on the external 
stop/reset box can be used to return 
to the debugger on any human-de¬ 
tectable condition, sort of a bionic 
breakpoint. This is handy for regain¬ 
ing control of perverse programs that 
are executing where no breaks were 
set. Bionic breaks are also great for 
probing interactive programs and for 
use when the precise conditions don't 
matter or can't be predicted. For ex¬ 
ample, to find out where BASIC puts 
program text as it is entered a pro¬ 
grammer could enter a statement, 
break, then search memory for the 
characters he just typed. (Photo 1 
shows an example of this technique.) 

Why Probe is So Much 
Better Than Debug 

With a software debugger, such as 
DEBUG in PC-DOS, breakpoints are 
limited to simple execution breaks 


and can be placed only on locations 
in read/write memory. Although it is 
possible to single-step through ROM, 
this is tedious and impractical. 

The PC Probe system offers sev¬ 
eral significant improvements. First, 
the hardware breakpoints can be set 
anywhere, including on ROM loca¬ 
tions (using the A option). Second, 
the trace buffer provides a detailed 
backward look at the world before 
the break occurred, so the program¬ 
mer can tell how the program got 
there and what happened along the 
way. Third, the don't-care, read/ 
write, IO/memory, DMA, and data- 
value qualifications allow far greater 
precision (or laxity) in specifying the 
break condition, so no time is wasted 
trying to locate the situation that 
needs to be examined. 

It's hard to overstate the power 
and value of the hardware break and 
trace facilities. Suppose a programmer 
knows that a data location occasional¬ 
ly contains an incorrect value but has 
no idea how it gets there. He can 
break on writing the suspect value to 
that location, then examine the trace 
buffer. Are the data values not chang¬ 
ing when they should? Perhaps his 
program is writing to ROM or jump¬ 
ing into the great unknown. Hard¬ 
ware breaks let the programmer ask 
questions about the effects of mal¬ 
functioning programs (or hardware), 
instead of forcing him to plod 
through myriad potential causes. Fur¬ 
thermore, it all happens in real¬ 
time—it isn't necessary to stop and 
look at each potential occurrence for 
the offending one. 

Symbolic Debugging 

Just as hardware breaks let the pro¬ 
grammer work closer to the problem 
under investigation, symbolic debug¬ 
ging lets him work in terms of the 
program as it was written, rather 
than as it exists in machine language. 

The Probe debugger allows the 
definition and use of symbolic names 
in addition to numeric values. Such a 
simple thing, and so tremendously 
valuable. To avoid conflict with hex 
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numbers and instruction mnemonics, 
symbol names are preceded by a peri¬ 
od. Thus, it is possible to examine 
code or data using names that remain 
constant from version to version, 
rather than having to learn a new set 
of magic numbers every time a pro¬ 
gram is changed and regenerated. 

Symbols can be defined interac¬ 
tively or loaded from the load map 
produced by the DOS linker. The 
load command has intimate knowl¬ 
edge of the IBM (Microsoft) load-map 
format. High-level language programs 
that use large run-time libraries (such 
as IBM Pascal) will have load maps 
cluttered with perhaps hundreds of 
symbols defined in the library, which 
are of no interest during the debug¬ 
ging session. A utility is provided to 
process a load map, remove unwanted 
symbols, and output a revised map. 
Besides removing the messy clutter, 
this allows the symbols to fit in the 
128K memory on the Probe board 
with the debugger program. 

The debugger can also load mod¬ 
ule names and source line numbers 
from the load map. Locations in the 
program can then be referenced by 
. .modulename#linenumber (two 
periods precede module names to 
avoid conflict with normal symbols, 
since a module name and symbol 
name can legitimately be the same). 
The command 

G =. start, . .main#38 

will begin execution at start and will 
break before executing source line 38 
in module main. As a further conve¬ 
nience, it is possible to specify a cur¬ 
rent module, then omit the module 
name in line-number references. 

Not all language processors put 
line-number information in the ob¬ 
ject files. IBM Pascal, Microsoft Pas¬ 
cal, and Lattice C can include this in¬ 
formation, but IBM Fortran cannot. 

Symbols and numbers (which 
can be in binary, decimal, or hex) can 
be combined in expressions with the 
standard arithmetic operators ( + , —, 
*, /) and the @ operator, which indi¬ 
cates in-direction. Thus, if .count is 


defined as DS.-43, then @B. count is 
the contents of the byte at DS:43. and 
@W. count is the contents of the 16- 
bit word at DS:43 and DS:44. 

Macros 

PC Probe permits the definition of 
command macros, complete with ar¬ 
guments, loops, and conditional exec¬ 
ution. More than a nice frill, the ma¬ 
cro facility can be used in combina¬ 
tion with the powerful breakpoint 
and symbolic features to create in¬ 
credibly neat prescriptions. Macros 
work in a way similar to DOS batch 
command files, with up to ten argu¬ 
ments designated %0 through %9. 

The following example illus¬ 
trates the power added by macros. 
Suppose we suspect the subroutine 
WRITE is being called with VALUE 
greater than 10, which is out of range 
for WRITE but not for some other 
subroutine that also uses VALUE. 
Hardware breakpoints would let us 
stop the program on a particular val¬ 
ue written to VALUE, but that's both 
overkill and insufficient. We only 
want to check the value of VALUE 
each time WRITE is called, not every 
time VALUE is changed. Besides, it 
isn't possible to check for greater 
than 10 with the don't-care feature,- 
we could check for greater than 8 or 
greater than 16, but not 10—binary is 
like that. So what to do? 

Suppose we break every time 
WRITE is about to execute, then 
check the value of VALUE. That's 
easy,- it's exactly what we do now 
with DEBUG. But what if it's the 
eighty-fifth call that's bad, or the 
twelve thousandth? People should 
think and computers should work, so 
let's have the computer help: 

MAC CHECK = 

M- GO .WRITE 
M- LOOP WHILE @W.VALUE 
<= 10 

M- GO .WRITE 
M- ELOOP 

M- PRINT "VALUE out of range, 
= ", @W.VALUE 
M- END 



A utility is 
provided to 
process a 
load map, 

remove unwanted sym¬ 
bols, and output a revised 
map. Besides removing 
the messy clutter ; this al¬ 
lows the symbols to fit in 
the 128K memory on the 
Probe board with the de¬ 
bugger program. 



A flat cable 
attaches a 40-pin 
plug to the 

circuit card. The plug is in¬ 
serted in the processor 
socket on the PC mother¬ 
board, and the 8088 pro¬ 
cessor is plugged into a 
socket on the probe plug. 
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An RJ-11 modular 
phone jack is 
used to attach 

the external button box, 
shown here. The reset 
button performs a hard¬ 
ware reset to the PC, 
while the stop button can 
be used to force an un¬ 
conditional breakpoint 
passing control to the 
PROBE software. 



Even 
without the 
hardware 

breakpoints, the macro 
facility makes it possible to 
do lots of things that 
would take forever if done 
by hand. The programmer’s 
only limitation is his 
imagination (and the 
nature of his bugs). 


This macro, named CHECK, GOes 
until WRITE is about to be executed, 
then repeatedly checks the contents 
of the word at VALUE. If it's in 
range, the loop continues, going until 
WRITE is reached again. If the value 
is out of range, the macro exits the 
loop and prints a message and the of¬ 
fending value. Notice that the pro¬ 
gram under test will not be executing 
while the Probe debugger is checking 
VALUE and looping, so we're not ex¬ 
actly running in real time, but it's a 
whole lot faster than I can type. 

Even without the hardware 
breakpoints (the preceding example 
used only simple execution break¬ 
points), the macro facility makes it 
possible to do things that would take 
forever by hand. The programmer's 
only limitation is his imagination 
(and the nature of his bugs). 

The Human Interface 

The designers of the Probe debugger 
spent a lot of time and effort design¬ 
ing and building the human interface 
in an attempt to make it powerful 
and convenient. They've done quite a 
good job, though there are a few 
things I would have done differently. 
(Show me a programmer who 
wouldn't say that, and I'll show you 
a dead programmer.) 

The bottom of the screen ini¬ 
tially shows a two-line menu of avail¬ 
able commands, the last of which is 
MORE, which displays the rest of the 
commands. As soon as enough letters 
have been typed to uniquely specify 
a command, the menu changes to a 
two-line summary of the command 
format and parameters. This built-in 
help makes reading the manual more 
than once practically unnecessary. 

At the same time the help sum¬ 
mary appears, the parameters last 
used with this command are placed 
on the command line. At this point, 
typing return will execute the com¬ 
mand just as it appears on the 
screen—i.e., as it was executed pre¬ 
viously. I think this sounds more use¬ 
ful than it really is for most com¬ 
mands, but there are times when it's 


really nice, especially when it is de¬ 
sirable to GO again with the same 
breakpoints as the time before. 

It is possible to do some rudimen¬ 
tary editing of the revived com¬ 
mand—use the right cursor key or 
the space bar to move to the right 
one field at a time,- to move to the 
left, use the left cursor key. After 
moving, type. Anything typed causes 
the deletion of that part of the com¬ 
mand line to the right of the cursor. 

It would be much nicer to have DOS- 
style editing, with insert, delete, and 
bidirectional cursor movement. It's 
especially confusing to alternate be¬ 
tween the debugger and the program 
being debugged and to have to switch 
editing styles in mid-thought. Cursor 
positioning is a well-entrenched back¬ 
ground task in my brain, and I don't 
like having to bring it to the fore¬ 
ground when something happens— 

I'd rather debug the program in the 
computer than the one in my head. 

The command set is rich, and 
many commands are identical or very 
similar in format to those in the DOS 
DEBUG program. One area of differ¬ 
ence is the way memory is examined 
and modified. Here Probe uses the In¬ 
tel ICE system, rather than DEBUG, 
as a model. Two commands, BYTE 
and WORD, display a range of mem¬ 
ory as bytes or words, respectively. 
This is similar to DEBUG's Dump 
command. A second format allows 
byte or word data to be entered: 

BY address = value [/value ...] 

It's very convenient to be able to en¬ 
ter words right-side up, as it were, 
rather than having to swap the bytes. 
It would be nice, though, to see what 
is there a unit at a time before it is 
changed, instead of having to look at 
the whole range first, type blindly, 
and then examine the result. 

Other features include assembly, 
unassembly, fill, move, compare, 
search, and single-stepping. The STEP 
command is especially easy to use. 
The display shows the unassembled 
instruction about to be executed. Hit 
RETURN to execute that instruction. 
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These are some of the 
programs and applications you will 
have at your fingertips to expand your IBM PC: 


N ow you can build a library of software 
programs with amazing ease and at 
amazing savings! Imagine, adding to your 
home a library of utilities, sub-routines, 
games and data files for as little as $2 per 
program! PC DISK MAGAZINE, a new con¬ 
cept for your IBM PC gives you this and 
much more! 

Every issue you get is a thoroughly 
tested, ready-to-run floppy disk with 
up to 10, programs accompanied by a 
fully illustrated user manual. 

ALL YOU HAVE TO DO IS INSERT THE 
FLOPPY DISK AND GO! 


Subscribe today and save up to $60 for your 
order of PC DISK MAGAZINE! Send us the 
full payment by check or money order and 
save an additional 10%. 

ACT NOW...SAVE MONEY 
AND BEGIN YOUR SUBSCRIPTION 
TO PC DISK MAGAZINE TODAY! 


Product Specifications: 

• Programs will run on IBM personal computers under PC-DOS and MS-DOS 
versions 1.1 and 2.0 and require a minimum of 64K. 

• Most programs will be written to run on monochrome and color displays; 
however some games and utilities may be developed for color display only. 

• Most programs will be written in advanced BASIC; however, some machine 
language and compiled code may be used. 

• All disks are fully tested and guaranteed to run. Damaged or faulty disks will be 
replaced at no charge. 

• All programs and documentation are copyrighted by Ziff-Davis Publishing 
Company. All rights or reproduction in all forms and media strictly observed. 
We guarantee full satisfaction! 




BUSINESS AND FINANCE 
AIDS: Advanced pie, bar and 
line chart graphics...compute 
loan payment tables...calculate 
the Present Value and Internal 
Rate of Return for invest¬ 
ments... Visicalc® templates 
for Real Estate, Lease/Pur¬ 
chase and Tax Shelter Analysis. 


HOME/PERSONAL PRO¬ 
GRAMS: Income tax return 
helper...maintain mailing 
lists...personal cash flow ana¬ 
lyzer...speed reading train¬ 
ing...SAT test preparation 
aids...games of dexterity, skill 
and MORE! 


UTILITIES AND DIAGNOS¬ 
TICS: Print graphics and screen 
images...simulate a conversa¬ 
tional terminal...sort files... 
transfer files to or from an¬ 
other computer...diagnose and 
correct problems! 



AS LITTLE AS $2 PER PROGRAM! 


PC DISK MAGAZINE 

P.O. Box 5930, Cherry Hill, NJ 08034 

VF C I want *° begin to build my library with PC 
1 ELD, DISK MAGAZINE for: 

□ 1 issue for $29.95 

□ 3 issues for $69.1 SAVE $20.00! 

□ 6 issues for $119.1 SAVE $60.00! 


Mr./Mrs./Ms 

Address 

8H476 

Citv 

State_ 

Zip 

CHECK ONE: 

□ I enclose $_ 

□ Bill me later 

. (deduct 10%, U.S. orders only.) 

Charge My: 

□ American Express 

□ Visa □ MasterCard 

Card No. 

Exp. Date_ 


Please allow 30 to 60 days for delivery of first issue. Canadian and foreign 
orders shipped Air Printed Matter; add $5 per issue and include payment 
in U.S. funds with order. 




































THE TOWER OF BABEL 
CONQUERED! 

Direct Disk-to-Disk File Transfer with Xeno-Copy PLUS™ 


In the Old Testament, 
ambition and pride 
resulted in the Tower of 
Babel where no one 
spoke the same lan¬ 
guage. In Modern 
Times, the microcom¬ 
puter industry achiev¬ 
ed the same result 
without divine inter¬ 
vention. But you can 
conquer the Tower of 
Babel with Xeno-Copy 
PLUS. Your PC can read 
and write 50 disk 
formats. Suddenly, all 
those different com¬ 
puters can talk to your 
PC, and to each other, 
without modems, 
serial links or addi¬ 
tional hardware. All 
you need is the disk. 

No modem madness with Xeno-Copy PLUS! Just insert a "foreign" disk into your PC's 
drive, view the directory, select the desired files and make the copies - fast (16K well 
under 1 min.). Transfer program and data files between computers. For example, 
import a TRS-DOS file to your PC disk. Then, export the file by writing it to a Kaypro II disk. 
Imagine the flexibility! 

Xeno-Copy PLUS supports most double-density CP/M (-80 & -86) formats, TRSDOS, p- 
SYSTEM, NECDOS, Turbodos and others. "ADVANCED" option adds 96 TPI and single¬ 
density formats (with compatible hardware), plus the ability to handle extra formats 
when you enter the individual disk parameters. 

Xeno-Copy Read foreign disks to import files $ 99.50 

Xeno-Copy PLUS Read AND write 50 foreign disk formats $149.50 

Advanced Option 96TPI, single-den., enter disk parameters add $ 50.00 

Xeno-Copy PLUS runs under DOS on the IBM PC/XT, Compaq, and most other 
compatibles with 128KB memory. Also available for DEC Rainbow, VT180 and other 
selected computers. PCjr, available soon. Ask about new formats, features and hosts. 

TURN YOUR PC INTO A DISK 
PRODUCTION MACHINE FOR $379.50 

Are you a software developer, small publisher or responsible for different computers 
in your organization? Do you need to produce different disk formats, but can't afford 
solutions that cost $1,500, $5,000, $10,000 or even more? Forget the big bucks! For 
$379.50, the Xeno-DISK Software Development System allows you to import and 
export disk files plus intialize blank disks in foreign formats. Also includes fast foreign 
disk duplicator and text/data filters. No... it won't replace one of those big expensive 
machines... yet. 

THE ORIGINAL KEYFIXER 

No one else can imitate our unique "hole in the middle 
design" which DOES NOT INCREASE KEY HEIGHT over other 
keys. Precision molded to fit ENTER, both SHIFT keys, TAB, 

BACKSPACE and others. Increase keyboard accuracy and 
reduce fatigue while retaining that "IBM original 
equipment" look. Thousands of others already have! A SET 
OF FIVE is only $14.95. 

Dept. J, 7950 W. Fourth St. 

Los Angeles, CA 90048 
(213) 938-0857 

If unavailable locally, send payment or VISA/MC (card # & exp. date). Phone orders OK. 

Add $2.50 ship/hand. CA residents add sales tax. 
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PC Probe 

Conclusion 

The best way to debug a program is 
not to enbug it in the first place. But 
for software and hardware developers 
who need to examine a program (or 
part of one) that someone else wrote, 
or who need to look at hardware 
events, or who are merely mortal and 
make mistakes, PC Probe is a useful, 
economical tool. 

The people at Atron seem inter¬ 
ested in providing a useful product, 
and they welcome (and act on) cus¬ 
tomer feedback. Of course, their cus¬ 
tomers include some important 
names in PC-dom —such as Microsoft, 
VisiCorp, and AT&T— whose opin¬ 
ions carry weight with any vendor. 

PC Probe is a professional, power¬ 
ful tool for system testing, and no 
company serious about developing PC 
software and hardware should pass it 
up—it can easily pay for itself in a 
few hours. Serious amateurs might 
have a tougher time justifying the 
cost, but Atron is planning a "soft¬ 
ware mostly" version for $295 that 
may well interest such amateurs. 

This version will have all the sym¬ 
bolic debug capabilities, macros, and 
the stop/reset box (for bionic break¬ 
points), but will lack the trace buffer 
and hardware breakpoints. 

All in all, PC Probe is a complete 
debugging package, easy to use, and 
useful beyond belief. It's too bad Abe, 
Ben, and Lefty aren't with us any 
more—I think they'd like it, too. 


PC Probe 

$2495 (logic probe cable $100 more) 
Atron Corporation 
20665 Fourth Street 
Saratoga, CA 95070 
408-741-5900 
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EQUATIONS PROCESSED 

NO PBKL NO MPER. NO MANUAL LABOR. 


The TKISolver® program will take 
on your toughest problems- 
linear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TKISolver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whethfer your problem is a 
simple formula or a model con¬ 
sisting of many equations, 

TKISolver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the I key, and 
TKISolver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 
with TKISolver. 

TKISOLVER GIVES YOU: 
BACKSOLVING 

If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 
TKISolver can dramatically improve your productivity. 
Enter your problem once and then solve for the un¬ 
knowns no matter where they are in your equation. 

ITERATIVE SOLVING 

If TKISolver can’t solve an equation directly, take 
an educated guess at the answer. Type the I key 
and the TKISolver program starts with your guess 
and performs repeated approximations to con¬ 
verge on the answer. 

LIST SOLVING 

Given a list of input values, TKISolver automati¬ 
cally calculates the equation for every value in 


your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay¬ 
ments, enter a list of interest rates 
and let TKISolver calculate the 
payment amount for each value. 

UNIT CONVERSIONS 

Any type of unit conversion- 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschemarks, 
newtons to dynes-can be made 
without altering your equations. 

Just define the numerical relation¬ 
ship between two units of mea¬ 
surement and the TKISolver 
program automatically converts 
the variable value to the unit 
you specify. 

TABLES AND PLOTS 

Quickly generate tables and plots of your results 
on your screen or printer. 

AVAILABLE NOW 

You can run the TKISolver program on the IBM® PC 
and XT and compatible machines, the Digital™ 
Professional™ 350, the Digital™ Rainbow™ 100, the 
Wang Professional Computer, Apple® He, and on 
the following personal computers using MS™-DOS: 
Tl Professional Computer, GRiD Compass Com¬ 
puter,™ Canon AS-100, Eagle® 1600, Toshiba T300, 
and the Zenith Z-100.™ 

SEE IT TODAY 

There’s more. Lot’s more. But you'll have to see it 
to believe it. And that’s easy. Bring your own 
equations into your nearest computer retailer and . 
ask to see the TKISolver program in action. 

The world's first equation processor for 
personal computers. 



TKISolver * 

By Software Arts" creators of VisiCa/c® 

27 Mica Lane, Wellesley, Massachusetts 02181 617-237-4000 


Copyright © 1984 Software Arts, Inc. All rights reserved. 
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Stalking the Software Bug 

Micro Integrations Engineering’s PXA: an expert guide through the code jungle 


T wenty years ago, more or less, 
Racquel Welch appeared in the 
movie Fantastic Voyage, based on a 
novel by Isaac Asimov in which a 
team of medical technicians get real¬ 
ly small and take a perilous journey 
through some poor guy's capillaries 
in a vein attempt to cure the com¬ 
mon cold. From this unique perspec¬ 
tive they gained great insight into the 
inner workings of the human body 
and may even have found the bug 
they sought. In recent years, this 
theme has been explored further by 
Steven Martin, the Budweiser Taste 
Buds, and the movie Tron, all of 
which are entertaining but of du¬ 
bious utility in computer work. 

If the nasty bug you're fighting 
is a cough due to code, you need 
something stronger than Dristan and 
Isolde. One of those cameras from the 
Twilight Zone that takes pictures of 
the near future or an H. G. Wells 
time machine with fine tuning 
would be a good start, but they're 
somewhat difficult to find. 


Tools for Moderate Climes 

The Program Execution Analyzer 
(PXA) from Micro Integrations Engi¬ 
neering Corporation, designed specifi¬ 
cally for looking at the events occur¬ 
ring inside an IBM PC, offers similar, 
if less dramatic, capabilities—and you 
can actually buy one. The PXA is a 
single-board logic analyzer that cap¬ 
tures data from the PC bus, with soft¬ 
ware that lets you control the collec¬ 
tion and subsequent display and anal¬ 
ysis of the data. Bus data is collected 
in real time, without interference 
with program execution. 

Using the PXA system, the pro¬ 
grammer can see memory read and 
write cycles, including DMA, stack 
operations, interrupts, and input/ 
output transfers. A useful and un¬ 
usual feature is the system's ability to 
retain the collected trace information 
across a 1 system reset (i.e., rebooting 
by CTRL/ALT/DEL), which al¬ 
lows a programmer to do post¬ 
mortem analysis even after 
catastrophic bugs. 

The PXA is not 
a replacement for 


a software debugger, but a comple¬ 
mentary tool. Because it operates in 
real time, collecting data without 
software intervention, it can see 
things no debugger can: DMA cy¬ 
cles, actual bus timings, and so on. 
The PXA system provides no means 
for examining or modifying the 
program in memory—all analy¬ 
sis with PXA is done from 
the captured bus infor¬ 
mation. It is possible 
to use the PXA in 


Thomas Hoffmann is a contributing editor to 
this magazine. 
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Installation 
is simply a 
matter of 
inserting 

the card in any free slot 
and attaching a direct 
drive monitor (color or 
monochrome) to the upper 
(female) connector. 


combination with a debugger, switch¬ 
ing back and forth as necessary. 

Bus Events 

All data transfers between the 8088 
CPU, memory, and I/O devices occur 
through the system bus. One byte 
may be transferred on each bus cycle, 
or once per 840 nanoseconds. The 
PXA captures 32 bits of event infor¬ 
mation on each bus cycle and stores 
them in a circular buffer. Each event 
consists of 20 bits of address; 8 bits of 
data; one bit each indicating read/ 
write, memory/IO, and regular (CPU)/ 
DMA; and one more bit that may be 
attached to any external signal. 

The event buffer is either IK 
events or 4K events long, depending 
on the PXA model. The IK version 
can store about 1.25 milliseconds of 
machine time, and the 4K version 
about 5 milliseconds. The smaller 
buffer can be expanded to the larger 
size by replacing the memory chips 
on the card; this upgrade is available 
at a nominal charge. 

In addition to the event buffer, 
the PXA has another 32-bit register 
called the trigger qualifier register. 
The trigger qualifier consists of the 
same fields as those in the event buf¬ 
fer and can be set interactively by the 
user. When the PXA is started, it 
continually stores bus events in the 
circular event buffer. When the trig¬ 
ger qualifer matches the event just 
stored, the PXA continues storing 
events for one half of the buffer size 
(2K events or 2.5 ms in the 4K ver¬ 
sion), then stops collecting data. The 
result is a window on the bus span¬ 
ning equal times before and after the 
event that matched the trigger. 

The external (EXT) bit is ordi¬ 
narily connected by a jumper on the 
card to the -DACKO bus signal, 
which indicates a RAM refresh cycle. 
This prevents RAM refresh cycles 
from causing an event trigger. 

Installation 

The PXA hardware is a single PC 
card that plugs into an expansion slot 
in the PC or PC/XT. The rear brack¬ 


et contains two 9-pin monitor connec¬ 
tors (one male and one female), a 
push button, and an LED. Installation 
is simply a matter of inserting the 
card in any free slot and attaching a 
direct drive monitor (color or mon¬ 
ochrome) to the upper (female) con¬ 
nector. If the monitor is to be dedi¬ 
cated to the PXA, installation is com¬ 
plete. If the monitor is to be shared 
by the PXA and the PC's display sys¬ 
tem, it is necessary to attach the 
PXA's jumper cable between the dis¬ 
play adapter and the lower (male) 
connector on the rear bracket. The 
PXA board contains its own video 
controller, which operates the at¬ 
tached monitor whenever the trace 
buffer information is being displayed. 

The PXA software driver is in¬ 
stalled by running the program 
RUNPXAxN.COM, where x is either 
1 or 4 according to the size of the 
event buffer. The software asks 
whether the system is to be run with 
a dedicated or integrated (shared) dis¬ 
play. The dedicated display mode 
leaves the trace information on the 
screen at all times (unless DMA 
channel 1 is used by your system, as 
it is by the IBM SDLC adapter). The 
integrated display will show the nor¬ 
mal PC display until the PXA soft¬ 
ware is entered (either automatically 
or manually via the push button), at 
which time the display switches to 
the PXA trace display. The PXA soft¬ 
ware remains resident after installa¬ 
tion, occupying approximately 13.5K 
bytes of the user's RAM. 

Operation 

The PXA software is initially dor¬ 
mant and must be activated by press¬ 
ing the button on the rear panel. Al¬ 
ternatively, an input from I/O port 
X'250 will activate the software 
much more conveniently, especially 
from DEBUG. Either method sends a 
nonmaskable interrupt to the 8088 
CPU, which transfers control to the 
interactive PXA analysis software. In 
this mode, the PXA software controls 
the display and keyboard. 

In PXA mode, the display screen 
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appears as in photo 1. The lower 19 
lines display event information from 
the trace buffer, and the upper por¬ 
tion shows the trigger qualifier com¬ 
ponents and control information, fol¬ 
lowed by the register and flag status 
when the PXA handler was entered. 

The Fields on the Bus Go 
Round and Round 

The first six fields in the upper por¬ 
tion of the display comprise the trig¬ 
ger qualifier. The current field is de¬ 
noted by a reverse-video label. The 
qualifier and control fields can be 
modified using the top row of nu¬ 
meric keys, letters, and some of the 
cursor pad keys. Nine of the ten 
function keys on the left and eight of 
the numeric/cursor pad keys are used 
for control and analysis functions. 

The address field may be entered 
directly as a five-digit physical ad¬ 
dress or may be entered as two four¬ 
digit segment/offset values. Any digit 
in the qualifier may be an asterisk 
(entered with the space bar!), which 
indicates a don't care condition—any 
value will match. This allows the 
user considerable flexibility in speci¬ 
fying the trigger condition. 

Entering or modifying data in the 
qualifier or control fields is simple. 
The left and right cursor keys select 
the current field, which is denoted 
by a reverse-video legend. Each digit 
typed (hex or decimal as appropriate) 
always appears in the rightmost posi¬ 
tion in the field, with the previous 
contents shifted one position to the 
left. The high-order digit is discarded. 
Some programmable logic analyzers 
work in a similar way, so engineers 
used to such equipment may be com¬ 
fortable with this method. I found it 
a little too spartan—I kept entering 
three-digit numbers in five-digit 
fields without looking, only to discov¬ 
er that two digits left over from the 
previous value were appended to the 
left, requiring me to reenter all five 
digits, leading zeroes and all. I stum¬ 
bled less as I got used to it, but these 
seemingly minor details divert atten¬ 
tion from the real work of debugging 


and slow down the process. 

The length of the preceding com¬ 
plaint is somewhat out of proportion 
to its significance in relation to the 
PXA's capabilities. One nifty feature 
(selected by setting the DNOT TRIG 
field to Y) is the ability to trigger on 
bus data having any value other than 
that specified in the qualifier. 

Once the qualifier and option 
fields are set, pressing FI arms the 
trigger comparators, starts event col¬ 
lection, and returns to the inter¬ 
rupted program. Trace collection con¬ 
tinues until the Nth occurrence (de¬ 
termined by the TRIG DELAY field) 
of a qualifying event, plus one-half of 
the event buffer. If automatic switch¬ 
ing is enabled (AU/SW = Y), the 
PXA enters analysis mode immediate¬ 
ly after collection stops (not immedi¬ 
ately after the triggering event); if au¬ 
tomatic switching is not enabled, man¬ 
ual entry by push-button or input is 
required. The PXA signals comple¬ 
tion by flashing the word TRIGGER 
in the upper right of a dedicated dis¬ 
play or by lighting an amber LED on 
the rear connector panel. 

Once back in PXA mode, the 
screen will show the trigger informa¬ 
tion and CPU registers in the header 
area, as well as 19 lines of event buf¬ 
fer. The registers indicate the CPU 
state at the time the PXA software 
was entered, which is the point at 
which execution will resume when 
the analysis mode is exited. Note that 
this has nothing to do with the trig¬ 
gering event—the registers may indi¬ 
cate a state that existed minutes later 
than the last event in the buffer if 
PXA was entered manually. 

The user can navigate through 
the trace buffer by scrolling a line at 
a time (with the right-hand + and — 
keys), moving a 19-line page at a time 
(with PgUp and PgDn), or moving di¬ 
rectly to the first trigger event 
(Home) or the last event captured 
(End). Each event line is numbered in 
the first display column; negative 
numbers precede the trigger, and pos¬ 
itive numbers follow it. Event +0000 
is the event that caused the primary 
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X-NET: The affordable IAN that runs 
MBSI Accounting Software, Database, Electronic Mail 
and over 1,000 multi-user application packages. 


Here are some of the reasons your company needs X-NET 
Local Area Network: 

1. READY ACCESS TO ALL 

INFORMATION • With X-NET, any computer can get 
information from any other computer on the network. This 
means more than one operator can be entering orders, 
invoicing, changing inventory ... all at the same time! But 
where security is needed, you can keep any file private while 
still within the network. 

2. YOU CAN START SMALL ... Even if you 

have as few as two PC’s, you’ll have a system that is easily 
expandable and will grow with your company. 

3. ...OR GET BIGGER. X-NET grows as you grow, 
networks up to 255 PC’s, and best of all, expansion is so 
simple, you can do it yourself. 

4. MBSI ACCOUNTING SOFTWARE. 

X-NET’s software includes Accounts Receivable, General 
Ledger, Accounts Payable, Order Entry, Inventory Control 
and Payroll. You can still use your Spread Sheet and Word 
Processing software, but now much more effectively because 
your computer power is tied together. 

5. MULTI-USER DATABASE PACKAGE. 

Now even non-programmers can create network databases 
(with access security) in minutes. 

6. COBOL PROGRAMS • Over a thousand 

multi-user application programs designed for large computers 
now run on PC’s networked with X-NET. 


7. ELECTRONIC MAIL. X-MAIL gives you instant, 
infallible, confidential mail delivery in-house, and works 

24 hours a day and has total recall! 

8. AFFORDABILITY. X-NET offers more value for 
less money to any company doing computing on any level. 
And the software is priced comparably to what others are 
charging for no-growth single-user software. 

9. NO COSTLY CENTRAL FILE SERVER. 

X-NET eliminates the need of having an expensive computer 
to act as a Central File Server, something other networks 
require. 

10. SHARE YOUR PERIPHERALS. No longer 

does each of your computers need its own set of peripherals. 
Any computer on X-NET is linked to your printers, plotters, 
disk-drives, etc. A huge money-saver! 

* X-NET also operates on IBM PC compatibles. 
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Call your local dealer or XCOMP today. 


4s 


XCOMP 


XCOMP, Inc. 

3554 Ruffin Road South 
San Diego, CA 92123-2502 
619-573-0077 
TELEX: 182786 


IBM is a registered trademark of International Business Machines Corporation. MBSI is a registered trademark and division of RealWortd 
Corp. X-NET is a trademark ot XCOMP, INC. 


© 1984 XCOMP, INC. 


















PxA 

trigger and is labeled PTRIG. Subse¬ 
quent events that also match the trig¬ 
ger qualifier are tagged STRIG. This 
makes it easy to spot loop iteration or 
repeated accesses to an interesting 
memory location or I/O register. 

It is also possible to search the 
event buffer for any event by using 
the trigger qualifier fields and the 
search function key (F5). The soft¬ 
ware will scan the buffer and mark 
matching events with PTRIG or 
STRIG. Subsequent searches with the 
same qualifier will position the dis¬ 
play to the next occurrence of the 
matching event. This greatly speeds 
up the process of getting to the inter¬ 
esting region of the buffer. 

The PXA software also permits 
up to eight software breakpoints 
(called pretrace breakpoints) to be set. 
When executed, these breakpoints 
cause immediate entry into PXA 
mode, with the registers displayed in¬ 
dicating the status at the time of the 
breakpoint. The entire trace buffer 
contains events leading up to the 
breakpoint; no subsequent events are 
collected. These breakpoints are use¬ 
ful for looking further back in time 
than is possible with the normal trig¬ 
ger mechanism, but they are restrict¬ 
ed to execution breaks only. Pretrace 
breakpoints cannot be used in combi¬ 
nation with DEBUG, since both of 
these programs require the break¬ 
point interrupt vector. 

Curiously, the software leaves 
the event-number field blank when 
displaying the results of a pretrace 
breakpoint. This makes it easy for 
the user to lose track of his place 
when scrolling through the buffer. 
The obvious improvement would be 
to number the events with the cor¬ 
rect negative numbers, say from 
—4095 to +0000. This, plus a way to 
position by event number, would 
make buffer navigation easier. 

States Incongruous 
Assembled 

The event buffer display starts out 
with the event number, type, address, 
and data fields filled in and the as¬ 


sembly field blank. The PXA has no 
way of telling which memory reads 
are instructions and which are oper¬ 
ands, so that distinction is left to the 
user. To disassemble a sequence of in¬ 
structions, scroll the display to posi¬ 
tion the first byte at the top of the 
event area, then press F10. The PXA 
will display the assembly language 
equivalent for a contiguous sequence 
of bytes starting from that point. 
Memory write cycles are flagged by a 
< symbol, to make it easier to find 
instruction candidates. If the user 
mistakenly starts disassembly in the 
middle of an instruction, he'll get an 
erroneous display, but it's easy to 
undo. Pressing F10 when positioned 
to an event with an instruction dis¬ 
played will clear that and subsequent 
instructions in the contiguous area. 

Each path through the instruc¬ 
tion stream must be disassembled in¬ 
dividually,- the PXA won't automati¬ 
cally find the destination of trans¬ 
fers—such as calls, jumps, returns, or 
interrupts—though it does display 
the destination address for jumps and 
calls. This is one of the more tedious 
aspects of using the PXA, but it is 
largely unavoidable. To understand 
why, it is necessary to understand the 
interaction between the 8088 CPU 
and the memory bus. 

Microprocessors typically execute 
their programs by repeating the fol¬ 
lowing steps: 

1. Fetch an instruction from 
memory 

2. Decode the instruction (i.e., 
decide what to do) 

3. Fetch any operands required 
from memory 

4. Perform the operation 

5. Store the result in memory if 
required 

Most 8-bit processors perform these 
steps sequentially, with perhaps one 
bus cycle of overlap. In the 8088, 
these operations are divided between 
two independent units in the same 
CPU chip. The execution unit (EU) 
executes instructions,- the bus inter¬ 
face unit (BIU) reads and writes to 
memory for instructions, operands, 



Each path 
through the 
instruction 

stream must be disassem¬ 
bled individually; the PXA 
won’t automatically find 
the destination of trans¬ 
fers—such as calls, 
jumps, returns, or inter¬ 
rupts—though it does dis¬ 
play the destination ad¬ 
dress for jumps and calls. 
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and results. The EU has no direct 
connection to memory, depending on 
the BIU for all interactions with the 
outside world. The EU reads instruc¬ 
tions from a 4-byte instruction queue 
that is filled by the BIU. When the 
EU is busy executing instructions, 
the BIU can look ahead and fetch 
more instruction bytes from memory. 
When the EU requires operands or 
results to be read or written, the BIU 
suspends instruction-fetching and 
deals with the operands. 

The overlapping of instruction 
fetching and execution by indepen¬ 
dent units results in more efficient 
bus utilization and shorter average 
execution times, especially for 
straight-line code that doesn't have 
any jumps. This is good. 

What isn't so good is that be¬ 
cause the PXA lives on the bus, it 
sees events in their order of passage 
through the BIU, not the EU. The 
difference is illuminating and some¬ 
what confusing. Consider the simple 
program in listing 1, which loads two 
words from memory, calls a subrou¬ 
tine to add them together, and then 
stores the result. Listing 1 shows the 
program as it appears in memory, un¬ 
assembled by DEBUG, and listing 2 
shows the instructions in the order of 
execution. At first glance, it might 
seem logical to expect the operands to 
be read or written immediately after 
the instruction that needs or supplies 


them (listing 3), but it's not that sim¬ 
ple. The BIU look-ahead feature re¬ 
sults in several instruction bytes be¬ 
ing fetched before the first is com¬ 
pletely executed. The actual order is 
shown in listing 4. 

Notice how some instructions 
(the MOV after the CALL, for exam¬ 
ple) are fetched once and not exe¬ 
cuted, then fetched again later. This 
is because the BIU simply fetches in¬ 
struction bytes sequentially until the 
EU tells it to fetch elsewhere—the 
BIU has no idea what the instruc¬ 
tions mean. 

This simple example illustrates 
the difficulty with external analysis 
of pipelined computers. Matching in¬ 
structions and operands requires the 
identification of two separate, but in¬ 
terleaved, streams of operations and 
the discarding of spurious fetches 
that are never executed. The example 
also illustrates why accurate a priori 
estimates of execution times are diffi¬ 
cult; the overall timing depends on 
the surrounding instructions. 

Bus Stop 

The PXA with IK buffer, software, 
monitor cable for integrated display, 
and 24-page installation and operation 
manual is $750. The 4K version is 
$950. Micro Integrations will also sell 
the Amdek 310A high-resolution 
monochrome monitor (with amber 
phosphor) for $155 if purchased with 


either PXA system. The unit we 
tested worked quite well; if you need 
a PXA and a monitor, this is a pretty 
good deal. 

This tool isn't for everyone. The 
view from the bus can be confusing, 
because it doesn't quite match the ex¬ 
ecution path and because operands 
lag behind their associated instruc¬ 
tions. The manually guided disassem¬ 
bly required can be tedious, especial¬ 
ly with the 4K buffer option. Despite 
these drawbacks—which, it should 
be emphasized, are largely the result 
of the way the 8088 works and not of 
flaws in the PXA design or imple¬ 
mentation—the PXA is a powerful 
tool for specialized real-time event 
analysis, with many features not 
found in much more expensive gen¬ 
eral-purpose testing equipment. Pro¬ 
grammers in the business of develop¬ 
ing PC hardware and software sys¬ 
tems should seriously consider adding 
a PXA to their toolkits. hhmi 

Program Execution Analyzer 
Micro Integrations Engineering Inc. 

11 Clearbrook Road 
Elmsford, NY 10523 
914- 592-8989 
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Listing 1 Adding Program, In 
Unassembled Form 

0C9C:0100 A10002 MOV AX,[0200] 

0C9C:0103 8B1E0003 MOV BX,[0300] 

0C9C:0107 E80600 CALL 0110 
0C9C:0110 01C3 ADO BX.AX 
0C.9C: 0112 C3 RET 

0C9C:010A 891E0004 MOV [0400],BX 
0C9C:010E C020 INT 20 


Listing 2 Adding Program, in 
Order of Execution 

0C9C:0100 A10002 MOV AX,[0200] 

0C9C:0103 8B1E0003 MOV BX,[0300] 

0C9C:0107 E80600 CALL 0110 
0C9C:010A 891E0004 MOV [0400],3X 
0C9C:010E CD20 INT 20 


0C9C:0110 01C3 ADO BX.AX 

0C9C:0112 C3 RET 


Listing 3 Expected Order of 
Instructions for Adding Program 

100 A1 MOV AX,[0200] 

101 00 
102 02 

200 XX Read data from 200 

201 XX 

103 8B MOV BX,[0300] 

104 IE 

105 00 

106 03 

300 XX Read data from 300 

301 XX 

107 E8 CALL 0110 
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Btrieve! 

Network and single-user 
file management for all your programs. 
All your programming languages. 


Fast, flexible b-tree record retrieval. 

Say goodbye to writing file management routines. 

Because now Btrieve™ can handle file management 
for all your program development on the IBM PC. All 
your programming languages. And perform the task better 
than if you had written your own file management pro¬ 
gram. With Btrieve, you can develop better application 
programs faster. 

Based on the b-tree file indexing system, Btrieve pro¬ 
vides the most sophisticated file handling powers available 
for the IBM PC. And for multiple PCs. Btrieve™ /N lets 
you share files among PCs in MultiLink™ PCnet™ 
NetWare™ or EtherSeries™ local area networks. And both 
Btrieve and Btrieve/N offer the same superior performance 
characteristics: 

• Interfaces all major IBM PC languages—BASIC, 
Pascal, COBOL, C, and IBM Macro Assembler 

• Written in 8088 Assembler for the IBM PC 

• Unlimited number of records per file 

• Automatic file recovery on system crash 

• User-defined transaction management 

• Complete error control and recovery within an 
application 

• Multikey access to records 

• Duplicate, modifiable, and segmented keys 

• Variable cache buffer from 16K bytes to 64K bytes 

• Automatic file organization and b-tree balancing. 


Moreover, record retrieval is fast with Btrieve—no 
matter how large your data base. And with Btrieve’s con¬ 
cise, clear documentation, you can begin using Btrieve 
almost from the moment you load it. So you can begin 
writing programs faster with Btrieve. 

Say goodbye to file management routines. And hello 
to Btrieve. circle no. 201 on reader service card 


SoffCraft Inc. 

P. O. Box 9802 #590 Austin, Tbcas 78766 (512)346-8380 

Suggested retail prices: Btrieve, $245; Btrieve/N, $595. Requires PC/DOS or 
MS™/DOS, version 1 or 2. Dealer inquiries welcome. 

IBM, MS, Btrieve and Btrieve/N, PCnet, MultiLink, NetWare, and EtherSeries are 
trademarks of International Business Machines, Microsoft Corporation, SoftCraft Inc., 

Orchid Technology, Davong Systems Inc., Novell Data Systems, and 3Com Corp., 
respectively. 

j Please send me information on □ Btrieve □ Btrieve/N 

■ Name___ 

J Company___ 

i 

I Address___ 

i 

i City, state, zip__ 

i 

J Phone_ 

J Send to SoftCraft Inc., P. O. Box 9802 #590, Austin, TX 78766 

















Plug theSymtec PGS III into an Apple or IBM PC and start making video 
pictures. Simply follow the prompts on screen or menu. Resolution Is 
hi-res (512 x 512). Output Is RS 170A (NTSC) and Analog RGB..16 colors 
on each pixel, chosen from 4096 background colors. 22 text fonts with 
2-second retrieval on two text lines. Use keyboard to build text pages; 
digi-pad tablet to create graphics. Picture storage on floppy or hard disc. 


REAL-TIME ANIMATION 
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Graphic designs can flash, move around the screen, 
make people walk, graphics grow and spin, picture build, 
colors change and much, much more. 


RGB OVERLAY 




PGS III will take NTSC input from video disc or camera, 
convert it to RGB, then take the overlay text and graphics 
and key that with the RGB background, putting out a 
composite analog RGB signal. RGB is a must for making 
slides or for an interactive training station. 


FRAME GRAB 

Digitize any video 
picture in sixteen 
levels and then 

be able to delete, _ ___ 

add to, overlay text or graphics and colorize the picture 
for posterization effect. 


NOW USING IBM PC OR XT 

PGS III software now supports use with IBM PC or XT. 
Storage on floppies or 16 megabyte hard disc on which 
you can store over a hundred pictures. 

APPLE, TOO 

Apple based software has been improved and speeded 
up to give you the most capable Apple based video paint¬ 
box on the market today. 


Call Symtec 313-272-2950 
For The Name Of Your 
Local Video Dealer. 



SYMTEC, INC. 

15933 West Eight Mile Road 
Detroit, Michigan 48235 
(313) 272-2950 


mzJ\ 


Apple is a trademark for Apple Computer Inc. 

IBM is a trademark of International Business Machines 
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06 



109 

00 



XX 

0A 


Push return address on stack 

XX 

01 



110 

01 

ADD 

BX.AX 

111 

C3 



112 

C3 

RET 


XX 

0A 


Pop return address from stack 

XX 

01 



10A 

89 

MOV 

[0400],BX 

10B 

IE 



IOC 

00 



10D 

04 



400 

XX 


Write data to 400 

401 

XX 



10E 

CD 

INT 

20 

10F 

20 



XX 

XX 


Push flags 

XX 

XX 



XX 

9C 


Push CS 

XX 

OC 



XX 

10 


Push return address 

80 

XX 


Read new CS:1P from interrupt vector 

81 

XX 



82 

XX 



83 

XX 




Listing 4 Actual Order of 
Instructions for Adding Program 


+0000 

REG 

EXT 

MEMR PTRIG 

0CAC0 

A1 

MOV AX,D$:[0200H] 

+0001 

REG 

EXT 

MEMR 

0CAC1 

00 


+0002 

REG 

EXT 

MEMR 

0CAC2 

02 


+0003 

REG 

EXT 

MEMR 

0CAC3 

8B 

M0VW BX,DS:[0300H] 

+0004 

REG 

EXT 

MEMR 

0CBC0 

00 


+ 0005 

REG 

EXT 

MEMR 

0CBC1 

B9 


+0006 

REG 

EXT 

MEMR 

0CAC4 

IE 


+0007 

REG 

EXT 

MEMR 

0CAC5 

00 


+0008 

REG 

EXT 

MEMR 

0CAC6 

03 


+0009 

REG 

EXT 

MEMR 

0CAC7 

E8 

NCALL 0CAD0 

+0010 

REG 

EXT 

MEMR 

OCCCO 

E8 


+0011 

REG 

EXT 

MEMR 

0CCC1 

08 


+0012 

REG 

EXT 

MEMR 

0CAC8 

06 


+0013 

REG 

EXT 

MEMR 

0CAC9 

00 


+0014 

REG 

EXT 

MEMR 

0CACA 

89 

M0VW DS:[0400H],BX 

+0015 

REG 

EXT 

MEMR 

0CAD0 

01 

ADDW BX.AX 

+0016 

REG 

EXT 

MEMW 

1C9AC 

0A 

< 

+0017 

REG 

EXT 

ME MW 

1C9AD 

01 

< 

+0018 

REG 

EXT 

MEMR 

0CAD1 

C3 


+0019 

REG 

EXT 

MEMR 

0CAD2 

C3 

NRET 

+0020 

REG 

EXT 

MEMR 

0CAD3 

00 


+0021 

REG 

EXT 

MEMR 

1C9AC 

0A 


+0022 

REG 

EXT 

MEMR 

1C9AD 

01 


+0023 

REG 

EXT MEMR 

0CACA 

89 

M0VW DS:[0400H],BX 

+0024 

REG 

EXT 

MEMR 

0CAC8 

IE 


+0025 

REG 

EXT 

MEMR 

0CACC 

00 


+0026 

REG 

EXT 

MEMR 

0CAC0 

04 


+0027 

REG 

EXT 

MEMR 

0CACE 

CD 

INT 2OH 

+0028 

REG 

EXT 

MEMR 

0CACF 

20 


+0029 

REG 

EXT 

MEMW 

0CDC0 

E8 

< 

+0030 

REG 

EXT 

MEMW 

0CDC1 

91 

< 

+0031 

REG 

EXT 

MEMR 

0CAD0 

01 

ADDW BX.AX 

+0032 

REG 

EXT 

MEMR 

0CAD1 

C3 


+0033 

REG 

EXT 

MEMR 

00080 

FB 


+0034 

REG 

EXT 

MEMR 

00081 

08 


+0035 

REG 

EXT 

MEMR 

0CAD2 

C3 

NRET 

►0036 

REG 

EXT 

MEMR 

00082 

DB 


+0037 

REG 

EXT 

MEMR 

00083 

00 


+0038 

REG 

EXT 

MEMW 

1C9AC 

87 

< 

+0039 REG 

EXT 

MEMW 

1C9AD 

F0 

< 

+0040 

REG 

EXT 

MEMW 

1C9AA 

9C 

< 

+0041 

REG 

EXT 

MEMW 

1C9AB 

OC 

< 

+0042 

REG 

EXT 

MEMR 

019AB 

B4 

M0VB AH.OOH 

+0043 

REG 

EXT 

MEMW 

1C9A8 

10 

< 

+0044 

REG 

EXT 

MEMW 

1C9A9 

01 

< 

+0045 

REG 

EXT 

MEMR 

019AC 

00 


+0046 

REG 

EXT 

MEMR 

019AD 

EB 

JMPS 019CF 

+0047 

REG 

EXT 

MEMR 

019AE 

20 


+0048 

REG 

EXT 

MEMR 

019AF 

80 

CMPB AH.57H 

+0049 

REG 

EXT 

MEMR 

019CF 

E8 
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W e just made 

IBM’s PC/XT 20 times 

more powerful. 

Introducing Dragon’s New 65 Mb and 140 Mb Hard DiskDrives. 




What makes Dragon the 
best hard disk drive for the 
IBM PC, XT, and compatibles? 

Larger Storage Capacity... 

With 65 Mb of on line storage, the SP-65 holds up 
to 57 Mb of formatted data. The SP-140 stores up to 
121 Mb of formatted data with a total capacity of 140 
Mb. No 5V4 inch Winchester stores more than these 
new Dragon Disks. 

Faster Access Time... 

At 30 msec, average access time, the SP-65 and 
SP-140 are faster than other 5 'A inch Winchesters... 

3 to 4 times faster. 

Better Features... 

The SP-65 and SP-140 come with hard disk, 
controller, host adapter, power supply, cables, and 
chassis. Both systems are compatible with PC-DOS 
and MS-DOS. 

More Options... 

Additional options include: Dual drives with up to 280 


Mb of on line storage (or 260 Mb formatted). Streamer 
tape and random access back up. 90 day warranty 
Responsive technical help. 

For more information, contact Dragon Industries. 
35 Main Street, Hopkinton. Mass., 01748, 

(800) 824-8006 or (617) 435-4183 in 
Massachusetts. Distributor and OEM 
inquiries invited. 

Dragon Industries 

Turning Micro Computers into Monster Computers. 


Dragon Industries 

35 Main Street, Hopkinton, Mass. 01748 

Name_- 

Company_ 

Address- 

Telephone_ 

Computer_ 

OS Version_ 

Interested in: □ SP-65 
□ SP-140 
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Two new wavs to 
drive the bugs away 


Codesmith-86 and Trace86 are a powerful pair in 
a new generation of debugging tools 
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ILLUSTRATIONS-CATHERINE KANNER 


RAY DUNCAN 

A lthough assembly language has 
been pronounced dead many 
times by various computer science pa¬ 
shas and other admirers of high-level 
languages, it continues to fill a vital 
spot in the armamentarium of pro¬ 
gramming tools. Even on the IBM • 
Personal Computer, a business- 
oriented microcomputer if ever one 
existed, the Microsoft Macro As¬ 
sembler maintains month after 
month a solid spot in the Softalk list¬ 
ings of top 30 programs. 

Why does assembly language 
programming continue to thrive? The 
reasons are complex. Another glance 
at the listing of the top 30 programs 
reveals that the most flexible, speedy, 
and space-efficient application soft¬ 
ware is still written by experienced 
assembly language programmers with 
a deep understanding of the architec¬ 
ture of their target computers (Lotus 
1-2-3 and the Flight Simulator are 
good examples). 

Those of us who persist in twid¬ 
dling bits were lucky that the IBM 
PC came along. It is the first micro¬ 
computer with the power, memory 
space, and high-speed display—as 
well as the huge number of units 
sold—required to entice talented pro¬ 
grammers into creating a new genera¬ 
tion of assembly language debugging 
tools. Within the last few months, 
two powerful memory-mapped pro- 
gram-tracing utilities have appeared 
on the market: "Trace86," written by 
Neil Bennett and distributed by Mor¬ 
gan Computing Company,- and 
"Codesmith-86," written by Erik Os¬ 
born and distributed by Visual Age. 

A side-by-side comparison of 
Trace86 and Codesmith-86 is instruc¬ 
tive on many levels. They were writ¬ 
ten to run on identical hardware and 
operate on exactly the same target 
programs.' Their authors unquestion¬ 
ably set out to create these programs 
using the same basic development 
tools and with highly similar needs 
and objectives, yet the two programs 
are very different in their user inter¬ 


action, their style of display presenta¬ 
tion, and the types of debugging for 
which they are best suited. I have 
been programming in assembly lan¬ 
guage at the systems level for about 
twelve years, on a variety of mini- 
and microcomputers. In fact, one of 
the first programs I ever wrote was a 
two-pass assembler that was coded di¬ 
rectly in hexadecimal machine lan¬ 
guage for the Raytheon 703 minicom¬ 
puter (bet you never heard of that 
one). Because of my experience in 
this area, I jumped at the chance to 
evaluate Trace86 and Codesmith-86 
and put them to use in my own work 
for a number of weeks. 

In the illustrations for this arti¬ 
cle, I have used a small utility of my 
own called VMODE, which simply 
calls the IBM ROM BIOS to set the 
video display mode according to a 
command-line parameter in the range 
0-7. A fragment of the listing for the 
original program, corresponding to 
what is visible in the screen dumps, 
is shown in listing 1. 

Using Codesmith-86 

In order to run Codesmith-86, the 
files CSM.EXE, CSINI1.EXE, and 
CSM.ICS all must be present on the 
same disk drive. The first file is the 
actual trace utility, the second is an 
initialization overlay, and the third is 
a "configuration file" that specifies 
certain aspects of the debugging envi¬ 
ronment. To get started, simply enter 
CSM followed by the name of the 
program to be traced and any com¬ 
mand tail that is to be passed to the 
traced program. For example: 

A>CSM MYPROG.COM 
TEST.DAT <return> 

A sign-on message appears, followed 
by a rather complex display initially 
divided into two windows (see photo 
1). The upper window is the "com¬ 
mand" area and contains a cue mark 
">" as well as displays showing the 

Ray Duncan is a contributing editor to this 
magazine. His company, Laboratory 
Microsystems, does custom programming for 
medical applications. 



The most 
flexible, 
speedy, and 

space-efficient application 
software is still written by 
experienced assembly lan¬ 
guage programmers with 
a deep understanding of 
the architecture of their 
target computers. 
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Debugging Tools 



Photo 1: 

Initial display screen for 
Codesmith-86, showing 
the upper “command” 
window and the lower 
“tracing” window. Note 
that the traced program’s 
stack pointer has been set 
to an illegal address by 
the initialization routine. 



Photo 2: 

The same display screen 
for Codesmith , after some 
configuration commands 
have been entered and an 
additional window has 
been opened to display 
the contents of memory. 


state of all registers and flags. The 
lower window is the "trace" area and 
initially contains a disassembly of the 
beginning of the program. The next 
instruction to be executed is under¬ 
lined, and a reverse-video box is a 
working cursor that is used to desig¬ 
nate instructions for breakpointing, to 
scroll through the program, and to 
delimit the size of memory dump 
windows when they are opened. 

It is possible to move back and 
forth through the entire range of the 
program with the arrow and page 
keys, inspecting the code and setting 
breakpoints with the "Alt-B" com¬ 
mand wherever it seems appropriate. 
Instructions can be "tagged" with 
numbers ranging from 1 to 99 ; sev¬ 
eral instructions can share the same 
tag number, and breakpoints can be 
enabled or disabled for a given tag si¬ 
multaneously. The radix of each dis¬ 
assembled instruction can be individ¬ 
ually set to binary, octal, decimal, or 
hexadecimal for maximum readabili¬ 
ty. And when data areas being disas¬ 
sembled into nonsense instructions 
are found, those lines can be flagged 
with one keystroke to be displayed as 
"DB" or "DW' pseudo-ops. 

Before starting to execute a pro¬ 
gram, the user may wish to turn on 
the "step over CALL/INT/RET" 
mode, which causes tracing to be sus¬ 
pended during calls to subroutines or 
the operating system. He may also 
wish to enable the dynamic stack dis¬ 
play with the "Alt-S" command. If 
necessary, it is possible to open a 
third memory display window that 
will display the context and contents 
of memory locations accessed by the 
traced program (see photo 2). The 
contents of memory shown in such a 
window can be edited directly simply 
by positioning the cursor over a byte 
with the arrow keys and typing in 
the new contents. 

Another decision involves 
whether the program's video output 
should be captured (Screensave Mode 
ON); this slows down program trac¬ 
ing but avoids confusing overwrites 
on Codesmith's display. Lastly, make 


sure that the registers contain the 
proper values,- they can be modified 
by moving the cursor to the "com¬ 
mand" window with the F2 key and 
entering DEBUG-like "R" sequences. 

When these parameters, along 
with any desired breakpoints, have 
been set, Alt-X can be entered to exe¬ 
cute the program at full speed until a 
breakpoint is encountered, Alt-A can 
be used to trace continuously with 
each step displayed, or "INS" fol¬ 
lowed by the " + " key can be en¬ 
tered to single-step manually through 
the program's code. 

Codesmith really shines when it 
is used to decipher an unknown ob¬ 
ject program for which there is no 
source listing available. Moving back 
and forth through the disassembly 
without executing anything is almost 
like paging through a printout of the 
program,- it facilitates rapid under¬ 
standing of the code. As the function 
of each instruction and subroutine is 
established, free-text comments can 
be added to as many lines as desired; 
these comments will be retained 
throughout the tracing session. When 
a reasonably sized block of program 
has been decoded, it can be written 
into a disk file, complete with com¬ 
ments, either in a "normal" format 
(listing 2) or in a special format for 
eventual reassembly (listing 3). 

Using Trace86 

The only file a user needs on his disk 
to use Trace86 is T86.EXE, which is 
about one-third the size of the com¬ 
bined Codesmith program files. 

When the utility is invoked, it pres¬ 
ents a brief sign-on message and then 
a blank screen with a cue mark ">" 
in the upper left-hand corner. This 
"command" screen is used to request 
the loading of programs, set and dis¬ 
play breakpoints, configure memory 
displays, and so forth. 

Typically, the user would begin 
by loading a program (either EXE or 
COM types are acceptable), selecting 
a few breakpoints, choosing an area 
of memory to be monitored on the 
trace screen, and perhaps entering 
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Debugging Tools 


>|o«a vnode .com 

Thvit rile does not open, check directory. 

>lond b:vnode.co» 

>br csMBS 
>brlist 
csfllBS 
1 >.b cs8« 

>eb cs88 'color' 

cs 0880 63 6f be 6f 72 80 00 00188 00 80 80 08 00 88 08 color. 
0880 c. 0808 sp 1561 si*0000 cs 13c8 es 13cB 00 dB il sB 
bi 8808 d» 8888 bp 0800 di 8800 ds 13c8 ss 13c0 10 40 p8 c8 

>g 

cs810S break found 

>i 


Photo 3: 

The “command screen” 
for Trace86, demonstrat¬ 
ing loading of a “COM”- 
type program, selecting a 
memory area to be moni¬ 
tored on the trace screen, 
setting some breakpoints, 
entering data into the 
traced program’s “com¬ 
mand tail” area, and finally 
beginning fast execution 
with the “G” command. 
Also shown are displays 
of the changed command 
tail and of the registers. 
The codes may look cryp¬ 
tic, but they are actually 
easy to learn and use. 



Photo 4: 

The “trace screen” for 
Trace86, which displays 
the registers and flags, a 
disassembly of the cur¬ 
rently traced fragment of 
code, and a hex and 
ASCII dump of the memo¬ 
ry region selected with the 
“mb” command in photo 
3. Notice the reverse-vid¬ 
eo bar that highlights the 
instruction to be executed 
next. 


some data into the traced program's 
Program Segment Prefix (see photo 3). 

As the user types in the various 
commands, he will encounter a sys¬ 
tem of syntax checking that I feel 
safe in predicting is unlike any other 
he has ever experienced. As each 
character is entered, it is checked for 
validity in the context of the charac¬ 
ters already on the same line. 

If a key is pressed that doesn't fit 
the context, that character will not 
be displayed, and a warning tone will 
sound; pushing an invalid key twice 
will cause the message "TRY" to be 
displayed, followed by a list of all the 
characters that could legally be used. 
To back out of the command, just hit 
ESCape,- the offending line is deleted 
and the screen cleaned up as though 
nothing ever happened. A set of help 
menus is always available via the F9 
key, and it is detailed enough to 
make the manual almost unneeded. 

When all breakpoints have been 
entered and other options selected, 
just strike ENTER to transfer to the 
"tracing screen" (see photo 4). Here 
the contents of all registers and flags, 
a disassembly of the program, and an 
optional hex and ASCII dump of a se¬ 
lected memory area are displayed. A 
reverse-video bar is placed over the 
next instruction to be executed. The 
user can single-step by pushing the 
space bar, execute continuously by 
pressing ENTER, or return to the 
"command screen" by pressing the 
ESCape key. Alternatively, a program 
can be executed up to a breakpoint at 
full "native" speed by entering "G" 
on the original "command screen." 
Tracing "frames" can be audited to 
the line printer as needed with the 
"P" command. 

While the program is executing, 
a stack display and memory address 
calculation display appear and disap¬ 
pear dynamically on the tracing 
screen. If the program enters a loop 
or subroutine through which single¬ 
stepping doesn't seem desirable, it is 
possible to press "C" (for loops) or 
"K" (for subroutines) to finish execu¬ 
tion at full processor speed; single¬ 


stepping is resumed when the loop or 
subroutine terminates. 

When a programmer is sure that 
a given subroutine contains no errors, 
he can designate it as "fast" with a 
single keystroke, causing single-step¬ 
ping to be suspended whenever it is 
called. All software INTerrupt calls 
(usually requests for operating system 
services) are "fast" by default, but 
can be designated as "slow" for sin¬ 
gle-stepping if desired. 

Trace86 qualifies as a disk utility 
as much as a debugging utility. An 
extensive set of commands is avail¬ 
able to load COM or EXE files, read/ 
modify/write absolute disk sectors, 
and transfer large areas of memory 
contents to and from disk data files. 
Disassembled code can be written to 
a disk file (although it will not be in 
a form that can be readily reassem¬ 
bled—see listing 4), and so can ASCII 
dumps of memory areas. 

A program listing is almost man¬ 
datory for efficient work with 
Trace86. Moving about through a 
program or setting breakpoints is 
slow and painful without a listing. 
With one, however, Trace86 is pleas¬ 
ant to use and almost unbelievably 
powerful. The displays are well 
organized and blindingly fast, and the 
command set is extensive. 

Memory Dumps 

As was briefly mentioned above, 
Codesmith-86 allows a variable part 
of the tracing screen to be allocated 
for one or two windows that display 
an area of memory in hex and ASCII. 
Within each window, up to eight al¬ 
ternate areas of memory can be dis¬ 
played, and it is possible to rotate be¬ 
tween those areas with a function 
button. One of the windows can be 
coupled to the trace with the AUTO¬ 
DUMP command: while single-step¬ 
ping, each reference to memory by 
the traced program causes that area to 
be displayed in the selected window,* 
the actual byte or word accessed is ac¬ 
cented by reverse video. 

Trace86 allows only one area of 
memory to be specified at a time ; 
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Debugging Tools 



The displayed program 
demonstrates PUSHing 
and POPing of the stack, 
the results of which are 
dynamically displayed on 
the far right of the screen. 


ax 0005 c x 0000 sp 0320 si 0000 cs Ha2 es Hf.0 o 0 40 i! s0 
h. 0000 dx 0080 hp 0000 di 0800 ds MH ss M70 z0 a0 P 1 c 0 

cs.'8003 8ed8 »ov 0s,ax 

cs:0005 c706Bc008000 «ov u [008e],BB08 disp 000 e 

cs:0806 c78blBBB01B8 nov u 18018),8881 off o000e 

cs:B8M a30c8B »ov u [808c),ax ea 

cs:BB17 a 11888 »ov u ax,[88181 cont 8082 

cs:881a a30e80 «ov u [B08el,ax 

cs:0010 B3B68c00 add u ax,(88Bcl 

cs-'8821 03060C00 add u ax.IBBBcl 

cs:B825 a3100B «ov w (00101,ax 

cs:0028 eke? >P 0011 


ds:8080 8380 0c86 a300 0010 e7ek 0060 8801 0802 

ds:8810 8885 8888 8808 0080 8800 0080 8888 8880 

ds:802B 0880 0880 8888 8080 0880 8888 8880 8800 

ds:003B 8888 00BB 8880 8800 8880 0080 8B08 0000 


This trace screen shows 
the effective address cal¬ 
culation for the highlighted 
instruction. Notice the 
memory display area, 
which is organized by 
words to reflect the exec¬ 
ution of the program. 


that area will be monitored at the 
bottom of the trace screen. Selection 
of byte or word format, along with an 
optional sidebar giving the dumped 
area's equivalent in ASCII or the en¬ 
tire PC graphics character set, is con¬ 
trolled with function buttons. 

Documentation 

Trace86 offers a 40-page, typeset, spi¬ 
ral-bound manual. It includes a table 
of contents, a tutorial section with in¬ 
structions on running sample pro¬ 
grams, and detailed explanations of 
commands. In addition, it has a brief 
description of the theory of operation, 
a discussion of potential trouble 
points and limitations in tracing pro¬ 
grams, a summary of commands and 
special keys, and an index. The man¬ 
ual is well organized and readable. 
Paradoxically, since Trace86 has ex¬ 
cellent on-line help screens, the man¬ 
ual is rarely needed. 

Codesmith-86's documentation is 
disappointing—it consists of a 30- 
page, typewritten, photocopied, sta¬ 
pled booklet without covers or bind¬ 
ing. Included in it are a table of con¬ 
tents, a description of configuration 
files, pointers on tracing and setting 
breakpoints, instructions for dumping 
and changing memory contents di¬ 
rectly, and an explanation of "com¬ 
mand mode" functions. An incom¬ 
plete summary of commands and spe¬ 
cial keys is supplied as an extra loose 
page. I felt the text was poorly organ¬ 
ized, contained a lot of jargon, and in 
general was not very enlightening. 
The manual has no index. 

Evaluating the Two 
Utilities 

In order to evaluate the operation of 
Codesmith-86 and Trace86, I first 
tried the examples in the manuals 
and sample programs to make sure 
they worked as stated. Both programs 
made it past this point comfortably, 
something that can't be said for many 
other products on the market. 

I then tried each program on 
three of my own utilities, each of 
which is fairly short but calls on 


some special feature of the PC's oper¬ 
ating system. VMODE.COM calls the 
PC's ROM BIOS to set the video dis¬ 
play mode according to a parameter 
0-7, which is supplied in the com¬ 
mand line. DISKTYPE.EXE reads the 
file-allocation table of a selected dis¬ 
kette and displays a message de¬ 
scribing the format type. 

CLEAN.EXE exercises the new PC- 
DOS 2.0 file- and record-handling 
calls, while transforming a Wordstar 
document file into a normal ASCII 
text file that other editors (such as 
EDLIN or Volkswriter) can manipu¬ 
late. Both Trace86 and Codesmith-86 
handled these utilities well, includ¬ 
ing single-stepping through ROM. 
The files written by CLEAN under 
the control of each debugger were 
identical to those written by CLEAN 
when it is executing alone. 

Next, as an acid test of each de¬ 
bugging utility's tolerance for com¬ 
plex behavior, I used them to trace 
the execution of one of my own com¬ 
pany's products: the PC/FORTH in¬ 
terpreter/compiler. PC/FORTH con¬ 
tains an internal multi-tasker, ac¬ 
cesses the 6845 video controller, 
writes text or graphics directly into 
the video refresh buffer, and takes 
over both the 1BH and 23H control/ 
break interrupts, among other things. 
If a debugging utility can handle all 
that, it must be fairly bullet-proof. 

Trace86 coped fairly well with 
the Forth interpreter/compiler. Al¬ 
though the displays occasionally got 
chaotic because of Trace86's inability 
to intercept the video output of the 
traced program, single-stepping and 
fast execution were performed prop¬ 
erly. Trace86 never crashed except 
when I brought disaster on myself by 
overwriting a critical memory area or 
setting up registers incorrectly. 

Codesmith-86 had more trouble 
with the Forth runtime system. The 
Screensave Mode (interception of vid¬ 
eo output from the traced program) 
worked well, but keyboard inputs di¬ 
rected to Forth intermittently caused 
Codesmith to arrest as though it had 
hit breakpoints buried deep in PC- 
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DOS. These mysterious stopping 
places were so far out in left field 
that the only practical response was 
to abort the tracing process. The mul¬ 
tiple window handling also seemed to 
be overly fragile. Several times Codes¬ 
mith wouldn't let me either move 
the cursor out of the current window 
or delete the window, finally necessi- 


will understand that this is a particu¬ 
larly vulnerable point in the execu¬ 
tion of a handler. I fully expected 
one or the other program to bomb on 
this and so was duly impressed. 

Strengths and Weaknesses 
of Codesmith-86 

All in all, Codesmith-86 left me with 



tating a system reset. 

Finally, I attempted two rather 
dire "tests to destruction" that I 
didn't really expect either program to 
pass. I first used both tools to load 
and execute COMMAND.COM, and 
then used Trace86 to trace Codesmith 
and Codesmith to load and execute 
Trace86. Codesmith crashed hopeless¬ 
ly on both tests, while Trace86, 
much to my surprise, did fairly well. 

It should be noted that both 
Trace86 and Codesmith-86 properly 
fielded a breakpoint that was set 
within a control/break interrupt han¬ 
dler prior to a STI instruction or the 
issuing of the EOI (end-of-interrupt) 
command to the programmable inter¬ 
rupt controller. Anyone who has had 
the opportunity (or bad luck) to work 
with hardware interrupts on the 8088 


a decidedly mixed impression. It in¬ 
corporates several very powerful and 
novel features, including the multi¬ 
ple levels of windowing for memory 
dumps, the autodump link that auto¬ 
matically displays the context of a 
memory location referenced by a 
traced program, and the scrollable dis¬ 
assembly listing. The highly visual 
nature of the interaction makes find¬ 
ing, selecting, and setting breakpoints 
a breeze. The concept of a debugging 
configuration file has a lot of poten¬ 
tial, though it currently allows only a 
few commands, none of which are 
exceptionally useful. 

Codesmith's ability to capture 
video output by the traced program 
and place it in a separate "virtual" 
screen for viewing on demand, han¬ 
dling well even direct writes into the 



Trace86 
coped fairly 
well with 

the Forth interpreter/com¬ 
piler. Although the dis¬ 
plays occasionally got 
chaotic because of 
Trace86's inability to inter¬ 
cept the video output of 
the traced program, sin¬ 
gle-stepping and fast ex¬ 
ecution were performed 
as they should have been. 
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Debugging Tools 



Access to 
the disk 
from within 

Codesmith is weak rela¬ 
tive to PC-DOS’s DEBUG 
and almost nonexistent 
compared to Trace86. 
There is partial support for 
loading of COM or EXE 
files, but no read/write by 
absolute disk addresses. 



video refresh buffer, is a distinct asset 
and should set a standard for all fu¬ 
ture products of this type. 

Another unique feature is Code¬ 
smith's ability to write disassembled 
code, complete with comments sup¬ 
plied by the operator, into a disk file 
in a form that can be edited for reas¬ 
sembly. This makes recreation of 
source code for an alien object pro¬ 
gram relatively straightforward (given 
enough time and patience). 

On the negative side, the screen 
display is cluttered and makes exces¬ 
sive use of jarring high-intensity and 
reverse-video characters. When sev¬ 
eral windows are open at once, none 
of them has enough room to be very 
effective. The command set is consid¬ 
erably weaker and not as well 
thought out as that of Trace86. The 
selection of the command keys seems 
rather arbitrary and lacks consistency 
and mnemonic value. There is no 
support for the 8087 coprocessor at 
all. Addresses are not handled in a 
uniform way,- they can be specified 
symbolically with register names in 
some windows but not in others. 

Access to the disk from within 
Codesmith is weak relative to PC- 
DOS's DEBUG and almost nonexis¬ 
tent compared to Trace86. There is 
partial support for loading of COM or 
EXE files, but no read/write by abso¬ 
lute disk addresses. 

Finally, some outright flagrant 
bugs were encountered in Codesmith. 
When tracing a COM program, it 
does NOT exactly duplicate the ini¬ 
tial register conditions specified in 
the DOS manual and followed by the 
PC-DOS DEBUG program. In fact, in 
one instance that could be readily du¬ 
plicated (see photo 1), Codesmith ini¬ 
tialized the Stack Pointer to contain 
an address within the Program Seg¬ 
ment Prefix's default disk buffer, 
which quickly caused the destruction 
of the traced program's command tail 
and under other circumstances could 
damage data that was read into that 
buffer from the disk. 

The "L" or "load file" command 
implements only part of the capabili¬ 


ties of DEBUG's "L" command and 
seems to have some fatal defects—it 
crashes the system when used more 
than once. The "N" command, to 
format the command line and file 
control blocks in the Program Seg¬ 
ment Prefix, is supposed to be imple¬ 
mented in Codesmith but yields only 
spurious error messages. 

Strengths and Weaknesses 

OF TRACE86 

The excellence of Trace86's operator 
interface cannot be overemphasized. 
Here is a program that was clearly de¬ 
signed by an experienced program¬ 
mer with an exact, intuitive sense of 
what information the user needs and 
the most efficient way to present it. 
The separate "command" and "trace" 
screens make for a clean, uncluttered 
display that is easy on the eyes even 
after hours of work. 

The command set is rich, diversi¬ 
fied, and coherent. As I noted before, 
the command-line syntax-checking is 
really amazing and should set a new 
standard for interactive program 
tools. The on-line help screens will 
be adequate to answer all but the 
thorniest questions. 

Trace86 perfectly emulates the 
PC-DOS or DEBUG loader for COM 
or EXE files as far as I can determine. 
All registers and the program seg¬ 
ment prefix are set up correctly. A 
zero word is pushed onto the stack 
for COM files before entry. Trace86 
even supplies the path to the current 
subdirectory right behind the com¬ 
mand tail in the default disk buffer 
at offset 80H ; this is an "undocu¬ 
mented feature" of the PC-DOS load¬ 
er and is another demonstration of 
Bennett's deep familiarity with the 
environment and attention to detail. 

There is some primitive support 
for the 8087 coprocessor, with a com¬ 
mand that permits the display of the 
static contents of the floating-point 
registers and other control informa¬ 
tion (strangely enough, however, the 
disassembly portion of Trace86 can't 
handle 8087 op-codes at all). 

Disk-handling is very powerful 
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10-NET takes the 
work out of networking. 

Everything you need is in the box. 



Imagine being able to connect your PCs 
simply and inexpensively into a true 
full-function local area network. 

Now you can . . . with 10-NET, a com¬ 
plete package designed so that you can 


easily install, learn and use it immediately. Everything 
you need to connect one PC into the network is included. 

10-NET is uniquely different from other LAN 
products in that it requires no dedicated hardware to 
serve the rest of the network. It is a truly distributed 
system where your resources may be shared, including 
expensive hardware and application programs. 

You can also share as much or as little data as you 
wish, with total data integrity and selective security. 

You get built-in extras, too: like electronic mail; 
calendar; “Chat,” a user-to-user communication facility; 
printer spooling; and “News,” a bulletin board function 


for network users. 

And, you can create a 
multi-user DBMS with 
unbelievable power and 
flexibility when you use 




10-NET SPECIFICATIONS 
HARDWARE: 

PC plug-in circuit card, tap box, and 
cable to connect them 


10-NET with 10-BASE, a 
powerful, easy-to-use 
DBMS designed specifi¬ 
cally to work with 10-NET. 

Invest in 10-NET now. 
You can start simple, and 
expand as your business 
grows. And, at $695* you 
won’t find better perfor¬ 
mance or value, anywhere. 

Ask your software dealer 
for 10-NET, or call 1-800- 
358-1010 (1-800-782-1010 in 
Ohio), and start getting 
some real work done. 
Dealer inquiries welcome. 


Type: Carrier Sense Multiple Access 
with collision avoidance 
Speed: 1.0 million bits per second 
Distance: up to 3,000 ft. between 
repeaters 

SOFTWARE: 

Share any DOS-supported hardware 
device 

No dedicated servef required 
Concurrency control—implicit & explicit 
Security—User, File, Node ID 
Ethernet compatibility—addressing & 
message format 

SYSTEM REQUIREMENTS: 

• IBM PC, XT or compatible 

• PC-DOS 2.0 

• 128K RAM 

• One or more disk drives 

• A cursor addressable monitor 

• Media: simple twisted pair wire 
Specifications subject to change without notice. 


*suggested retail 


FOX RESEARCH 

A subsidiary of ComGen Technology, Inc. 



START NETWORKING NOW —Write for more information, or fill 
in and attach this to your business card or letterhead. 


□ Send more product I I Have a sales I I Send a dealer kit 

information L—I representative call l —* 

□ Send 10-NET. I need _ units. (NOTE: you need one unit for 

each PC you wish to network.) Here’s my P.O. Number_. 

I understand Fox will invoice me for $695 per unit plus shipping, 
handling and tax (where applicable). 

Send to: Fox Research, Inc., Attn: National Sales Manager, 

7005 Corporate Way, Dayton, Ohio 45459. ^ 
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Debugging Tools 



Tracer's 
lack of any 
facility 

for interception of video 
output by the traced pro¬ 
gram makes it virtually 
useless for debugging 
graphics routines or any 
other program that builds 
complex screen displays. 



and would be difficult to improve 
upon. Since different COM or EXE 
files can be loaded multiple times, it 
is possible to work on programs for 
long periods without ever leaving the 
debugging environment. As a disk 
utility, Trace86's commands to read, 
write, and modify physical disk sec¬ 
tors by drive, track, head, and sector 
provide most of the capabilities of PC- 
DOS's DEBUG and the Norton Utili¬ 
ties as a fringe benefit. 

Trace86 does have a few deficien¬ 
cies, though. Its lack of any facility 
for interception of video output by 
the traced program makes it virtually 
useless for debugging graphics rou¬ 
tines or any other program that 
builds complex screen displays. 

Also, Trace86 is capable of writ¬ 
ing disassemblies into a disk file, but 
unlike Codesmith, it can't put them 
into a format suitable for reassembly. 

I haven't been able to decide if this is 
really bad: the most obvious use of 
this feature would probably be to 
steal other people's software anyway. 

There is one last minor an¬ 
noyance in Trace86. If the traced pro¬ 
gram resets the Stack Pointer from 
the value that was initially given to 
it, Trace86 fails to recognize what 
happened and tries to display a stack 
that is thousands of cells deep. This 
doesn't particularly affect the success¬ 
ful execution of a trace but is rather 
unsightly. I discussed this with the 
program's author, who explained that 
this problem is difficult to deal with 
in a truly general way. In the mean¬ 
time, perhaps there should be an ad¬ 
ditional command to turn the stack 
display off in such situations. 


Summary 

Tables 1 and 2 summarize and com¬ 
pare the main features of Codesmith 
and Trace86. 

Trace86 is, in general, the best 
assembly language debugging tool I 
have ever encountered. Its design and 
implementation is totally profession¬ 
al. The command set is powerful, 
consistent, and flexible, providing 
nearly a complete operating system 


within an operating system. Displays 
are elegant, and screen updates are 
fast. Effective use on a large program 
requires a listing. A couple more 
years of evolution of this program , 
with the addition of a few missing 
features, would make it unbeatable. 

Codesmith's design seems to be 
slanted toward its use as a disassem¬ 
bly tool, for recreating source files 
from object programs. It can be used 
on a large program without the aid of 
a listing. Codesmith is currently su¬ 
perior to Trace86 for work on target 
programs performing extensive video 
output, but its lack of an adequate set 
of disk commands makes it a distinct 
second choice otherwise. l 1111 ^! 

Vital Statistics 

Codesmith-86 
Author : Erik Osborn 
Version tested: 1.5.20 
Disk space required.- 125795 bytes in 
three files (with minimal configura¬ 
tion file) 

RAM required.- 192 kbytes minimum 
Distributed by.- Visual Age, Inc. 

642 N. Larchmont 
Blvd. 

Los Angeles, CA 
90004 

(213) 464-8141 

Price $145.00 

CIRCLE 497 ON READER SERVICE CARD 

Trace86 

Author.- Neil Bennett 
Version tested.- 1.09 
Disk space required.- 41344 bytes 
RAM required.- 128 kbytes minimum 
Distributed by.- Morgan Computing 
Company, Inc. 

10400 North Central 
Expressway, Suite 210 
Dallas, TX 75231 

(214) 739-5895 

Price.- $125.00 

CIRCLE 496 ON READER SERVICE CARD 

Neither program is copy protected, 
and both programs will run on hard 
disk, and are compatible with either 
PC-DOS 1.1 or 2.0. 
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PC Tech Journal Program Listings on Diskette. 


T hat’s right! You don’t have to 
type in detailed program listings 
from this May issue. You can order 
them on a LISTING DISKETTE™ 
from PC Tech Journal. And on the 
same diskette you’ll also receive the 
program listings for last month’s issue. 

Certain listings require use of 
other material (e.g. Pascal compiler). 
Please consult relevant article in 
magazine. 

For your added convenience, we 
also offer two other LISTING 
DISKETTES from previous issues. 
They’re all listed in the coupon. To 
order, simply fill it out. Charge-card 
customers can also use our toll-free 
telephone numbers. (Sorry, no C.O.D. 
or “bill me” orders.) 


CALL TOLL-FREE 1 - 800 - 526-0790 

New Jersey residents: (201-540-0445) 

OR MAIL COUPON BELOW 


^ ^•10] PC TECH JOURNAL 

Ull Listing Diskette Service 
ifOURNAL 39 East Hanover Avenue 


Morris Plains, NJ. 07950 
Please send me the following Listing Diskettes: 

□ No. 3—Apr. & May ’84 issues.$19.95 

□ No. 2—Jan., Feb. & Mar. ’84 issues . . . $19.95 

□ No. 1—July/Aug., Sept./Oct., 

Nov./Dec. ’83 issues.$19.95 

Total $- 

□ Check Enclosed □ Please charge my credit card: 

□ MasterCard □ Visa □ American Express 

No_Expiration Date- 

Signature- 

Name--- 

Company--— 

Address___ 

City. 


_State-Zip _ 

Please allow approximately two weeks for delivery. 






























What are the adverse effects of this Gary: The pedigrees for next week's Sold 1000 shares at 3 3 for net profit 

compound? auction are as follows... of 6000. Richard. 


Wouldn’t it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It’s possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou¬ 
sands of miles a way^ 



Hayes Smartmodem. Think of it as 
your computer’s telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 1200™ allow you to com¬ 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 


also dial, answer and disconnect simple steps required to create, send, 

calls. Automatically. And without receive, display, list, name and re¬ 

going through the telephone receiver, name files. It even receives data 
making them far superior to acoustic completely unattended -especially 
coupler modems. helpful when you’re sending work 

Choose your speed; choose your from home to the office, or vice versa, 

price. The lower-priced Smartmodem If you need it, there’s always "help." 

300 is ideal for local data swaps and This feature explains prompts, mes- 

communicates at 300 bps. For longer sages, etc. to make communicating 
distance and larger volumes, Smart- extra easy. 


modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis¬ 
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key-set 
systems; connect to most time- 
;na 


shann 


ing systems; and feature 
udio speaker. 


anau 

Smartmodem 1200B™ is also avail¬ 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes’ 
own communications soft¬ 
ware, Smartcom IIT M 
Smartcom II. We spent 
a lot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 


With Smartcom II, it is. Case in 
point. Before you communicate with 
another system, you need to "set up” 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 differ¬ 
ent remote systems are stored in a 
directory on Smartcom II. 

Calling or answering a system listed 
in the directory requires just a few 
quick keystrokes. 

You can store 
lengthy log-on 
sequences the 
same way. Press one 
key, and Smartcom II automatically 
connects you to a utility or informa¬ 
tion service. 


in nit*. uiic.v.LUi y ictj 

qui 

QJ Hayes’ 








Smartmodem 300,1200, and 1200B are FCC approved in 
the U.S. and DOC approved in Canada. 


Smartmodem 1200B. (Includes telephone cable. 

No serial card or separate power source is needed.) 



Smartcom II communications software. 


NOTE: Smartmodem 1200B may also be installed in 
the IBM Personal Computer XT or the Expansion Unit. 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 1200B may not 
clear the modem; also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 


And, in addition to the IBM PC, 
Smartcom II is also available for 
the IBM Personal Computer XT, 
COMPAQ Portable, Corona Por¬ 
table PC, Columbia MPC, DEC 
Rainbow 100, Xerox 820-11, and 
Kaypro II personal computers* 
Backed by the experience and 
reputation of Hayes. A solid 
leader in the rmcrocomputer in¬ 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 
So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computer. From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross, GA 30092.404/441-1617. 
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Smartmodem 300. Smartmodem 1200. Smartmodem 1200B and 
Smartcom II are trademarks of Hayes Microcomputer Products. Inc. 
’Trademarks of International Business Machines Corporation. 
Compaq Computer Corporation. Corona Data Systems, Columbia 
Data Products. Inc.. Digital Equipment Corporation. Xerox 
Corporation, and Kaypro Corporation.Touch-Tone is a registered 
service mark of American Telephone and Telegraph. ©1984 Hayes 
Microcomputer Products. Inc. 


Debugging Tools 


Wish List 

Programmers often dream of the capabilities they would most like to see in 
some programming tool. Here are some additional features that ought be 
included in the PC-DOS assembly language programmer's "ultimate 
debugging tool." 

A really crucial deficiency in both Trace86 and Codesmith is the 
difficulty of manipulating the various parts of the Program Segment Prefix 
area. When tracing application software that gets its information via the 
command line, the programmer is currently forced by both programs to set 
these parameters up by entering the bytes one at a time. Even PC-DOS 
DEBUG does a better job of this, with the "N" command that automatically 
formats the default file-control blocks at offset 5CH and 6CH and the 
command tail buffer at offset 0080H. Trace86 and Codesmith ought to do 
even more. Perhaps we could have a set of commands like "ENVIR = ," 

"FCB1 =," "COMMANDTAIL = ," etc. 

Less crucial, but important in the long run, will be the tools' ability to 
handle PC-DOS 2.0 path names, "spawning" of "child" processes, and 
dynamic memory allocation. Trace86 already supports the last of these. Both 
companies have stated an intention to expand these capabilities. 

More powerful breakpoint capabilities would be nice. Engineers working 
with expensive development systems such as those sold by Gen-Rad or 
Tektronix take for granted the ability to set breakpoints on accesses to specific 
memory locations, I/O ports, and even on specific contents of memory or 
registers. In a similar vein, statistical and historical-reporting facilities would 
add a lot. What programmer faced with time-critical problems or weird 
program behavior hasn't wanted to know exactly where the CPU was 
spending most of its time? The program ZSID for Z-80 CP/M systems 
provided a histogram analysis of program execution years ago, so this 
shouldn't be too much to ask for the IBM PC. 

Now that use of the 8087 is becoming widespread, more complete support 
for it is needed, including a dynamic display of the numeric processor's stack 
contents, control words, and status words, as well as assembly and disassembly 
of its instruction set. 

A "calculator mode" that would handle complex expressions, such as 
register names, shifts, and logical operations, doesn't seem like much to ask. 
These programs are running on real computers, after all! The present ability 
to add and subtract hexadecimal numbers is better than nothing, but the old 
DDT program in CP/M-80 could do that seven years ago. It should be possible 
to type "(BX SHL 4) OR OFOFH AND 101011110000111 IB" and instantly get 
the result. 

The ability to access the symbol tables created by the Microsoft assembler 
would be wonderful. Reading in the table and associating the names in it with 
the relocated addresses of the program under test shouldn't be too difficult. 
Then it would be possible to really debug the program in a symbolic way, 
setting the registers and program counter with expressions that included 
names. Again, ZSID for CP/M-80 systems paved the way on micros with this 
capability years ago. 

More farfetched (but memory is cheap these days) would be a 
trace/debugging utility that included all of the above and could perform the 
functions of the LINKER as well. A programmer could build programs up 
interactively out of OBJ modules fetched from individual files or from a 
library. This capability, in combination with an interactive assembler mode 
and the ability to use the symbol tables, would be a programmer's dream. 
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I THIS IS ALL 

I IT TAKES 

~ TO RUN 
OUR HARD DISK. 



Compatibility. A lot of 
manufacturers talk about it. Mostly, 
compatibility is defined as 
something that almost works like 
the original. Our hard disk sub¬ 
system for the IBM PC runs on 2.0 
without modifications, patches or 
use of device drivers. Just boot 2.0 
and run. 

And we haven't cut back on 
reliability either, the Apparat hard 
disk uses the Xebec controller and 
connects via a host interface 
module to one of the slots in your 
PC. The HIM also contains an RS- 
232 serial async port for use with a 


mouse, modem, etc. Even with 
compatibility and reliability built in, 
we've managed to provide some 
very competitive pricing. The 10, 15 
and 26 megabyte drives are priced 
at $ 2 , 295 , $2,695 and $3,395 
respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 512K of RAM, 
RS232, parallel printer, clock 
calendar, and game adapter) along 
with the HIM, floppy disk controller 
and CRT monitor adapter cards in 
your PC, you still have one slot 
available for future expansion. 


If you're considering a fixed disk 
for your IBM PC, look at all the 
systems available. Look for 
compatibility. Look for reliability. 
Look for value. We think you'll pick 
ours. 

For more information or to order 
yours call 800/525-7674 or write 
Apparat, Inc., 4401 S. Tamarac 
Parkway, Denver, CO 80237, 
303/741-1778. Dealer inquiries 
invited. 

IBM PC is a registered trademark of International 
Business Machine Corp. 

Price and specifications subject to change without 
notice. 



Apparat, 
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Debugging Tools 


DEBUG command 

Codesmith-86 

Trace86 

A assemble interactively 

absent 

absent 

C compare range of memory 

absent 

superior 

equivalent 

D display memory 

superior 

superior 


equivalent 

equivalent 

E enter data into memory 

superior 

superior 


equivalent 

equivalent 

F fill memory 

identical 

superior 

equivalent 

G execute with optional breakpoints 

superior 

superior 


equivalent 

equivalent 

Fi hexadecimal arithmetic 

identical 

equivalent 

I input data from port 

identical 

equivalent 

L load file or absolute disk sectors 

partial equivalent 

superior 

equivalent 

M move memory block 

identical 

superior 

equivalent 

N define files and parameters for 
program segment prefix 

absent 

absent 

0 output data to port 

identical 

equivalent 

Q terminate debug session 

identical 

identical 

R display/set registers and flags 

equivalent 

superior 

equivalent 

S search for characters 

equivalent 

superior 

equivalent 

T execute and display 

superior 

superior 


equivalent 

equivalent 

U disassemble instructions 

superior 

superior 


equivalent 

equivalent 

W write file or absolute disk sectors 

partial equivalent 

superior 

equivalent 



Codesmith-86 

Trace86 

Breakpoints set 

visually 

by address 

character by character 

Syntax checking 

line oriented global 

selective 

"Fast mode" for execution of subroutines 

8087 support 

None 

Some 

Dynamic display of stack 

Yes 

Yes 

Read and write ports directly 

Yes 

Yes 

Tracing in ROM 

Yes 

Yes 

Traceback (display system state before last instruction 

Yes 

Yes 

executed) 

Capture of traced program's output 

Fairly good 

None 

Control code to finish only current loop or subroutine at 

No 

Yes 

full speed (without setting breakpoints) 

Hex arithmetic 

Rudimentary 

Ditto 

User-selectable display radix 

Yes 

No 

Uniform handling of symbolic addresses 

No 

Yes 

Memory dump of selected areas in hex and ASCII 

Yes 

Yes 

Automatic dump of memory locations accessed by traced 

Yes 

No 

program 

"Windowed" memory dump 

Yes 

No 

Control over memory 

None 

Extensive 

dump format 

Formatted memory dump directed to disk file 

No 

Yes 

Copy specified area of memory to file or vice versa 

No 

Yes 

Scroll through disassembly without executing 

Yes 

No 

Add comments to disassembled listing 

Yes 

No 

Dump disassembly into file 

Yes 

Yes 

Disassembly to disk suitable for reassembly (with some 

Yes 

No 

editing) 

Load EXE or COM programs from within 

Present but defective 

Yes 

trace utility 

Direct disk access by drive track, head, and sector 

No 

Yes 

On-line help menus 

No 

Yes 

Demo supplied 

Yes 

Yes 

Sample programs with detailed tracing instructions 

No 

Yes 

supplied 



Support for trace configuration files on disk 

Weak 

None 

Printer support in trace mode 

No 

Yes 

Color monitor support 

Gaudy 

Works ok 

Support for DOS 2.0 paths etc. 

No 

No 

Support for DOS 2.0 memory allocation by traced program 

No 

Yes 

Interactive assembly 

No 

No 

Convenient entry of traced program's PSP parameters 

No 

No 


Table 1: 

Comparison of Com¬ 
mands in PC-DOS DEBUG 
and Those in Codesmith- 
86 and Trace86 


Table 2: 

A Summary and Compari¬ 
son of Significant Features 
of Codesmith-86 and 
Trace86 
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Listing 2 Disassembly to disk file in "normal 

format 

"by Codesmith-86. Same code fragment as 

listing 1. 

2A64:0100 BF8000 

MOV 

QI.0030H 

2A64:0103 

8A05 

MOV 

AL,[DI] 

2A64:0105 

0AC0 

OR 

AL.AL 

2A64:0107 

7440 

JE 

0149H 

2A64:0109 

B020 

MOV 

AL.20H 

2A64:01 OB 

47 

INC 

DI 

2A64:010C 

B95000 

MOV 

CX.0050H 

2A64:010F 

FC 

CLD 


2A64:0110 

F3AE REPZ 

SCASB 


2A64:0112 

7435 

JE 

0149H 

2A64:0114 

8A45FF 

MOV 

AL,0FFH[DI] 

2A64:0117 

3C0D 

CMP 

AL.0DH 

2A64:0119 

742E 

JE 

0149H 

2A64:011B 

3C30 

CMP 

AL.30H 

2A64:01 ID 

722F 

JC 

014EH 

2A64:OilF 

3C37 

CMP 

AL.37H 

2A64:0121 

772B 

JA 

014EH 

2A64:0123 

A26B01 

MOV 

[016BH],AL 

2A64:0126 

240F 

AND 

AL.0FH 

2A64:0128 

50 

PUSH 

AX 

2A64:0129 

33DB 

X0R 

BX.BX 

Listing 3 Disassembly to disk file by Code- 

smith, 

in special format suitable for editing into a 

standard assembly language 

source file. Same 

code fragment as listing 1. 



MOV [ 

)1,0080H 

MOV 

AL.20H 

MOV / 

\L,[0I] 

INC 

DI 

OR 

AL.4L 

MOV 

CX.0050H 

JE 

$ + 0G42H 

CLD 



Listing 1 An excerpt from the original pro- 

gram listing for VMODE. Compare this with the 

debugging utilities' disassemblies in figures 1, 2, 

and 4, and with listings 2-4. 


21 

0100 

vmode: 



;initial ize DI to the 

22 





;address of the input buffer 

23 

0100 

BF 0080 

mov 

di .offset 

input 

24 

0103 

8A 05 

mov 

al ,[di] 

;check if any command tail 

25 

0105 

0A CO 

or 

al ,al 

;and exit if not 

26 

0107 

74 40 

jz 

vmode7 


27 

0109 

B0 20 

mov 

al,blank 

-.load ASCII blank for scan 

23 

010B 

47 

inc 

di 

increment address in DI 

29 





;past the input count byte 

30 

010C 

B9 0050 

mov 

cx,80 

-.scan max of 80 chars. 

31 

010F 

FC 

cld 


-.clear direction flag 

32 

0110 

F3/ AE 

repz 

scasb 

;look for first none-blank 

33 





•.character in input buffer 

34 

0112 

74 35 

jz 

vmode7 

•.jump if none found 

35 





;load the none-blank char., 

36 





;use offset of -1 since DI 

37 





;wil1 be pointing past it 

38 

0114 

8A 45 FF 

mov 

al.-l [di] 


39 

0117 

3C 00 

emp 

al ,cr 

;if first none-blank char 

40 





;was RETURN,mode was missing 

41 

0119 

74 2E 

jz 

vmode7 

;so go print error message 

42 

011B 

3C 30 

emp 

al, 1 0 1 

-.make sure it is range 0-7 

43 

0110 

72 2F 

jb 

vmode8 

•.exit if ASCII code < ’O’ 

44 

011F 

3C 37 

emp 

al,‘7 1 


45 

0121 

77 2B 

ja 

vmode8 

;exit if ASCII code > W 

46 

0123 

A2 016B R 

mov 

vmodeb.al 

;store mode number into 

47 





•.output string 

48 

0126 

24 OF 

and 

al,0fh 

;mask off upper four bits 

49 





;of char, to get 0-7 

50 

0128 

50 

push 

ax 

-.save mode for later 

51 

0129 

33 03 

xor 

bx.bx 

;set ES=zero 



STANDARD SUPPORT: 

LIGHT PEN 
Microsoft Mouse 
KoalaPad Touch Tablet 

JOYSTICK 


OPTIONAL SUPPORT: 

GOL0RPLUS~ 

TRANSTAR COLOR PRINTER 
IBM COLOR PRINTER 
ROBOTICS EYE CAMERA 
PLOTTER 


3 CONFIGURATIONS: 
LENIPEN/Jr...$345.00 
LENIPEN/PC...$495.00 


HC/VISA/COD 


LENIPEN/XT...$695.00 


DUNCAN- Atwell! tfntefj^wUed Soo/ob 


COMPUTERIZED TECHNOLOGIES, IMC. ■ ^ , . n ^ lvirn , 

1200 salem avenue ,1 UNLEASH THE Graphic PONX/ER of the 

HILLSIDE NJ 07205,1 

TEL:201-355-1690 IBM PC XT IBM PC IBM PCjr 

an enhanced version of the popular LENIPEN Color Graphics oystem 


• COMPUTER AIDED DESIGN 

• ANIMATION 

(Soundtracks, Special Effects 
Sceneries, Graphic Casts) 
ANIMATED BUSINESS GRAPHICS 
ANIMATED FLOWCHARTING 
GRAPHIC PROGRAM DEVELOPMENT 
(Automatic creation of GRAPHIC 
GET/PUT/DRAW BASIC formats) 
EXECUTIVE PRESENTATIONS 
PROFESSIONAL SLIDE CREATION 
VIDEO CHARACTER GENERATION 
FLOOR PLANNING, FASHION DESIGN 
ART, ARCHITECTURE, ELECTRONICS 
GRAPHIC NETWORK DEVELOPMENT 


Online Qhe% Slanguage 

IISF.R PROGRAM ° O 


LENIPEN/XT 


USER PROGRAM 
GENERATION (Very Compact 
Graphic Program Streams). 
HUMAN ENGINEERED with 
VISUAL & MUSICAL ICONS 
COMPRESSED GRAPHIC DATABASES 
(Up to 98% savings over BASIC 
BSAVE PICTURE STORAGE SPACE). 
DYNAMIC GRAPHIC WINDOWS 
IMAGE COUPLING, COLOR MIXING 
MODEM TRANSMISSIBLE ! 

64+ SHADING PATTERNS, VIDEO 
GRIDS, ELECTRONIC CRAYONS 
5 Levels FREE-HAND ART 
3-D BUBBLE ART, CUT/PASTE 
BIPLANAR GRAPHIC SCREENS 
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Sams IBM Books. Programming 
Guides That Speak Your Language, 


Whatever Language You Speak. 


If you're a computer novice curious about 
PC DOS, a businessman beginning 
to learn BASIC, or a new PCjr™ owner 
interested in assembler language 
rogramming, you need Sams books, 
ecause when it comes to programming 
on the IBM PCs, Sams knows all about it. 

Fact is, Sams has been a leading 
technical publisher since 1946. People 
trust Sams for books that are easy to 
understand and use. You can, too. 

So if you want to learn more about 
rogramming on your IBM, get these 
ooks from Sams: 

BASIC PROGRAMMING WITH THE 
IBM PCjr shows how to program the 
PCjr in BASIC, and how to use the many 
advanced BASIC features unique to the 
computer. Contains a BASIC tutorial, 
programming hints and many useful 
programs. 

No. 22359, $12.95. 

ASSEMBLER LANGUAGE 
PROGRAMMING: THE IBM PCjr shows 
how to program Junior in 8088 
assemblerTanguage, how to control its 
video, keyboard, disk, and other 



So for IBM programming guides 
that speak your language, get the 
books you need from Sams today. 
Visit your local Sams dealer. Or call 
OPERATOR 143 at 317-298-5566 or 
800-428-SAMS. 


hardware. Contains machine-language 
tutorial, exploitation hints and sample 
programs. No. 22360, $12.95. (NOT 
SHOWN) 

8088 ASSEMBLER LANGUAGE 
PROGRAMMING: THE IBM PC 
explains assembler language 
programming, PC system hardware, the 
808o microprocessor, PC architecture, 
and more. No. 22024, $15.95. 

PC DOS COMPANION defines basic 
hardware and software concepts, PC 
DOS computer terms, and shows how 
PC DOS works, how to apply DOS 
commands, prepare floppy and hard 
disks, and more. No. 220o9, $15.95. 

INTERFACING TO THE IBM 
PERSONAL COMPUTER presents 
detailed technical and operational 
thepry on interfacing the PC with a 
variety of hardware. Includes many 
design tips, examples, 8088/8086 ASM 
subroutines, and example program 
functions. No. 22027, $15.95. 

AVAILABLE SOON 
USER'S GUIDE FOR THE IBM PCjr, 

No. 22302, $14.95. 


What Technology Is All About. 


HOWARD W. SAMS & CO., INC. 

4300 West 62nd Street, P.O. Box 7092, 

Indianapolis, IN 46206 CIRCLE NO. 300 ON READER SERVICE CARD 

Offer good in USA only. Prices and availability subject to change without notice. In Canada, contact Lenbrook Electronics, Markham, Ontario 
L3R m2. IBM is a registered trademark of International Business Machines, Inc. PCjr is a trademark of International Business Machines, Inc. 


SAMS 























Debugging Tools 


Engineering 

Software 

for your PC 

• Power plant and chemical process 
flowsheet analysis 

• Pressure drops in pipes and fittings 

• Thermodynamics of steam, air, fuels, 
combustion products 

• Component simulation 

• Solvers and optimizers 

Call or write for our free catalog 

PSI/Systems 

Research Park, P.O. Box 3100 
Andover, MA 01810 
(617) 475-9030 
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REPZ SCASB 



JE 

$ + 0037H 


MOV 

AL,0FFH[DI] 


CMP 

AL.00H 


JE 

$ + 0030H 


CMP 

AL.30H 


JC 

$ + 0031H 


CMP 

AL.37H 

, 

JA 

$ + 002DH 


MOV 

[016BH],AL 


AND 

AL.0FH 


PUSH 

AX 


XOR 

BX,8X 


Listing 4 Disassembly to disk file by Trace86. 

Same fragment as listing 1. 

cs-.OlOO bf800Q 

mov 

di,0080 

cs:0103 8a05 

mov 

b a 1,[d 13 

cs:0105 OacO 

or 

al ,al 

cs:0107 7440 

je 

0149 

cs:0109 b020 

mov 

al ,20 

cs:010b 47 

inc 

di 

cs:010c b95000 

mov 

cx,0050 

cs:01 Of fc 

cld 


cs:0110 f3ae 

repe 

scasb 

cs:0112 7435 

je 

0149 

cs:0114 8a45ff 

mov 

b al,[ff+di] 

cs:0117 3c0d 

cmp 

al ,0d 

cs:0119 742e 

je 

0149 

cs:011b 3c30 

cmp 

al ,30 

cs:01Id 722f 

jb 

014e 

cs:01 If 3c37 

cmp 

al , 37 

cs:0121 772b 

jnbe 

014e 

cs:0123 a26b01 

mov 

b [016b],al 

cs:0126 240f 

and 

al,0f 

cs:0128 50 

push 

ax 

cs:0129 33db 

xor 

bx.bx 


Run More Than One Program With 


TM 


MULTI-JOB 


FOR THE IBM 

PERSONAL COMPUTER AND XT 


• No special hardware is required (except memory). 

• Multiple programs can run concurrently using PC DOS. 

• Programs can be run simultaneously or one at a time. 

• Up to 9 separate jobs. 

• Free 30-day trial period. 

• Have a true multi-user system with the MULTI-TERMINAL- 
MONITOR (MTM) option. 

★ More cost-effective than buying a second machine. 

MULTI-JOB.$159.00 

MULTI-TERMINAL-MONITOR.$159.00 

MULTI-JOB / MTM PACKAGE.$295.00 

ELECTRONIC DISK.$59.00 

SPOOL PROGRAM.$24.00 

SET MEMORY UTILITY.$24.00 


B&L Computer Consultants 

7337 Northview, Suite B 
Boise, Idaho 83704 ■■ 
(208) 377-8088 MM 




Dealer inquiries are welcomed. Call or write for a free catalog. 


Expand your I.B.M. PC Memory 


£52°°/64K 

1,1 (9 chips) 


Why Pay More? 

All you need is an add-on memory or multifunc¬ 
tion board with expansion capabilities. Just snap 
in the extra chips (9 chips per row 64K memory). 
Expand to the maximum your board will allow, or 
just 64K at a time as needed. It takes five minutes 
of your time — anyone can do it. We include sim¬ 
ple directions. 

One Year Replacement Warranty 

IBM Compatible Drives 

All Drives Double Sided Double Density 


Teac Vi height FD-55-B 

Installation kit for P.C. 

Installation kit for XT. 

Free Installation Manual 

CDC Drives 
Tandon Drives 

Free Installation Manual 



$289 ea. 

4.95 

14.95 

$289 ea. 
$269 ea. 
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90 day Replacement Warranty 


THANKS FOR THE MEMORY 

i rt 520 Tamal Plaza 

, M 54 , Corte Madera. CA 94925 [ M “T c * rt 

(415)927-0333 ^ ~ _ j 
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HAVE 
WHERE 
TURN. 


When you turn to 
Computers & Electronics, you're 
reading the world's foremost publication 
covering the microcomputer industry — 
where last night's discovery is today's 
technology. Computers & Electronics is your direct link to state- 
of-the-art information in: 

Microcomputer Developments 

Whether you're investing $300 or $3000, turn to Computers & 
Electronics first. You'll find candid test reports of all major new 
microcomputers...from the Commodore 64 to the Apple™lie to 
the IBM-PCXT. And you'll discover which unit has the power, 
software and expansion capability to meetyourspecific needs. At 
your specific budget. 

New Peripherals and Software 

Micro programs and add-ons are in¬ 
creasing almost geometrically. Let 
Computers & Electronics sort it all out 
for you. 

You'll get features like a buyer's 
guide to printers. A preview of the first 
workable economical thesaurus pro¬ 
gram that runs on virtually any CF7M- based system. 

Advance looks at new products like a joystick for 
Visicalc®. ..disk drive assemblies... a color monitor for 
the IBM-PC. 

Increase Your Computer Science I.Q. 

Computers & Electronics will enlighten you with easy- 
to-understand discussions of computer fundamentals. 

Such as the series on learning 16-bit microcomputer 
technology andan in-depth look at the structure of Cf^M. 

You'll also delve into the future with articles like Super 
Chip: next-generation personal computers with double 
the performance at a lower price. 


Plenty of Hands-On Action, Too 

With expert input from Computers & Electronics, 
and your own electronics savvy, you'll find dozens 
of ways to experiment with.. .upgrade.. .and increase 
the versatility and performance of your system. 

For example, with less than $3 and very little time, you 
can add a feature to your keyboard that lets 
you automatically repeat a character by hold¬ 
ing down a key. Or you might want to build a circuit 
that lets you match a 600-baud CoCo to a 300- 
baud printer. 

Heard about the important new electrically- 
erasable PROMs? Computers & Electronics will 
keep you filled in on the improved memory chips as 
they're produced — how they work, how to wire 
them, what applications to use them for. 

Get Every Issue...PLUS Savings up to 37%! 

If you're not getting every informative issue of Computers & Elec¬ 
tronics, there's a gap in your knowledge — and enjoyment —of 
today's high-speed, high-tech revolution. And now's the best time 
to subscribe, while this introductory offer is in effect: One year (12 
big issues) for just $12.97, with long-term savings available up 
to 37 %! 

So keep up with what's happening. Turn to the special postpaid 
order card or the coupon below.. .now! 


WORLD S LARGEST COMPUTER MAGAZINE 


8H682 


RO. Box 2774 
Boulder, CO 80322 


YESI Keep me tuned in with Computers & Electronics for the 
term I've checked below: 

□ One year (12 issues) just $12.97 — 1 save24%! 

□ Two years just $22.97—1 save 32%! 

□ Three years just $31.97 — 1 save37%! 


(Savings based on 
full one-year 
subscription price 
of $16.97) 


Mr. /Mrs. /Ms. 






(please print full name) 


Address 


DON'T MISS ONE 
INFORMATIVE ISSUE. 
SUBSCRIBE NOW AND 
SAVE UP TO 37%! 


State 


CHECK ONE: □ Payment enclosed. □ Bill me later. 
Please charge my credit card: □ American Express 

Card No. 


□ MasterCard □ Visa 
Exp. Date 


Add $5 a year in Canada; all other foreign add $8 a year. Please allow 30-60 days for delivery of first issue. 
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ILLUSTRATIONS • DAVID CAIN 


Single-Stepping 
and Tracing 

A simple program called TRACE that helps 
debug BASIC programs 


D. Z. KORKUT 



rogrammers often 
want to trace BASIC 
programs without los¬ 
ing the result of the 
trace, which they 

can't necessarily do with the TRON 
command. They also often want to 
single-step through a program, ob¬ 
serving the values of variables. There 
are currently no commands that al¬ 
low single-stepping. What's a pro¬ 
grammer to do? Try TRACE. 

TRACE is a simple BASIC pro¬ 
gram that reads an ASCII version of a 
program. It then produces a version 
of the program with trace statements 
inserted between lines. This trace 
version allows the programmer to: 

1. Single-step using the space bar 

2. Print the trace using a line 
printer 

3. Print the trace on a disk to be 
viewed with an editor 

4. Specify where the trace is to 
start and end 

5. Specify variable names to be 
traced. 

When TRACE reads a line of the 
input program, it determines the line 
number and then writes that line, 
plus an extra line, to the output file. 
The extra line contains a trace state¬ 
ment, which consists of a variable-as¬ 
signment statement that stores the 
line number in a variable, and a GO- 


D. Z. Korkut is head of software development 
for Korkut Engineers, Inc. in Metairie, 
Louisiana. 


SUB statement, which jumps to a 
subroutine that TRACE appends to 
the end of the output program file. 
The subroutine contains code that in¬ 
terprets commands issued while run¬ 
ning the trace version of the program. 
The program file is not modified. 


UNNING TRACE 
TRACE produces an execu¬ 
table BASIC program, so 

there are some limitations involved. 

The first thing TRACE will do is to 

remind the user of these limitations: 

1. Since TRACE will insert lines be¬ 
tween the lines of the program, it 
is important that the program be 
renumbered such that there is at 
least one vacant line number be¬ 
tween each line. TRACE also ap¬ 
pends a small module to the begin¬ 
ning and end of the program, so 
no line numbers less than 10 or 
greater than 59999 can be used. I 
recommend that the command 
RENUM 10,5 be used. 

2. Remember to save the program in 
ASCII format. This is important. 

3. The trace version of the program 
will use two disk files. Remember 
to initialize BASIC with enough 
file buffer memory to handle the 
program's files plus two extra files. 

4. The modules that TRACE appends 
use variable names with two trail¬ 
ing periods (i.e., <name>..). 

Avoid using this form elsewhere. 

5. Do not use the CLOSE statement 
in the program without specifying 




TRACE 

produces 

an 

executable 

BASIC program, so there 
are some limitations. The 
first thing TRACE will do is 
to remind the user of 
these limitations. 
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After the 
first two 
prompts 
are 

answered, the trace ver¬ 
sion of the program will 
execute normally until a 
trace statement is found. 



Trace 


a file number; doing so will cause 
the files required by the trace 
modules to be closed. 

After confirming that these re¬ 
quirements have been met, TRACE 
will ask some questions. The user 
must enter the last file number used 
by his program, so TRACE will know 
which file numbers to use. A null 
entry will be assumed to mean that 
the program does not use files. Next, 
the drive where the program file re¬ 
sides must be entered. The trace ver¬ 
sion of the program will be written 
on this drive. A null entry will be as¬ 
sumed to mean drive B. 

Enter the file name of the pro¬ 
gram next, including an extension if 
desired. If no extension is provided, 
one of .BAS is assumed. Then enter 
the line where trace statements 
should start. Since for large programs 
the overhead created by TRACE will 
be large, it may be desirable to insert 
trace statements only on a fixed 
range of statements. A null entry will 
be taken to mean that trace state¬ 
ments should start at the first line of 
the program. After this, enter the 
line where trace statements should 
stop. A null entry will be assumed to 
mean that trace statements should 
stop at the end of the program. 

Next, TRACE will list each line 
of the program file. An will ap¬ 
pear after each line number where a 
trace statement has been added. 

When the list is finished, TRACE 
will ask if the user wishes to run the 
trace version of the program. If the 
user says yes, the trace version will 
automatically be loaded and exe¬ 
cuted. If the user elects to run the 
trace version later, it is stored with 
the same file name of the input pro¬ 
gram, but with an extension of .DBG. 



OMMANDS AVAILABLE 
WHILE RUNNING A 
TRACED PROGRAM 


When the trace version of the pro¬ 
gram is executed, the user must first 
enter where tracing should begin and 
end. If trace statements have been 


added to every line of the program, 
every line may be traced selectively, 
one block at a time. If, because of 
lack of memory, trace statements 
were inserted on only part of the pro¬ 
gram, any block of statements in that 
part may be traced. For example, if a 
user decided to insert trace state¬ 
ments beginning with line 1000 and 
ending with line 5000, when he ran 
the trace version of the program he 
could selectively trace any block of 
statements between lines 1000 and 
5000 inclusive. A null entry to these 
first two prompts will be assumed to 
mean that all lines should be traced 
with trace statements. 

After the first two prompts are 
answered, the trace version of the 
program will execute normally until 
a trace statement is encountered. It 
will then display, in brackets, the 
number of the line that was just exe¬ 
cuted, after which it will pause, wait¬ 
ing for one of these commands: 

<space bar > — single-step to the next 
statement 

D — single-step to the next statement and 
start dumping the trace to a file 
named TRACE.DBG. The line 
numbers displayed on the CRT will 
now be dumped to the disk file 
beginning with the current line. 
Line numbers oon the CRT will 
displayed with a "D*" prefix. This 
is to remind the user that the trace 
is dumping to the disk. 

P — single-step to the next statement and 
start dumping the trace to the line 
printer. The line numbers displayed 
on the CRT will now be printed on 
the line printer. Line numbers on 
the CRT will be displayed with a P* 
prefix as a reminder that the trace is 
dumping to the line printer. If 
TRACE is currently dumping to the 
disk the disk file will be closed. 
(NOTE: It is impossible to dump to 
the disk and to the printer at once.) 

V — display values of those variables 

chosen with the C command. If the 
trace is dumping to the disk or line 
printer, the variable values will also 
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See COBOL. 

Dick is a COBOL programmer. Dick is bored. Harried. Dick 
struggles with trace and debugging routines. Nonexistent 
documentation. Mainframe logjams. So Dick is four months 
behind schedule. And users are upset 
about turnaround times. They 
yell and make Dick upset. 

They make Dick’s 


boss upset 
Nobody 
is very 
happy. 


See COBOL 


r-^T "I Jane is a happy COBOL 

_L vvLLi.* programmer. She uses 
ANIMATOR. 1 ” It’s a VISUAL PROGRAMMING™ 
aid for MICRO FOCUS™ LEVEL II COBOL.™ It 
runs on a micro. It makes child’s play of main¬ 
frame test and maintenance chores. 

With ANIMATOR Jane sees a picture of the 
program explaining itself. In live action. In real 
time. In COBOL source code. ANIMATOR tracks 
the program’s exact execution path. Including 
subroutine branches. 

Jane can have the program run fast. Or slow. 
Or stop. With one key. This makes it easy to spot 
problems. Insert fixes. Set breakpoints. Instantly. 

Jane’s programs sometimes win awards. Yet 
she always meets schedules. Jane’s boss likes this 
about Jane. Because he doesn’t like users to yell 
at him. 



Write for more information. 

Or call (415) 856-4161. Right now. 

MICRO FOCUS™ 


r----1 

J 2465 East Bayshore Rd., Suite 400, Palo Alto, CA 94303 
! I’d like more information PCTJ584 


1 Name_ 

l 

J Company. 
J Address_ 


. Title. 


. Phone. 


I City. 

.L... 


. State. 


. Zip. 


©1984 Micro Focus Inc. All Rights Reserved. 

LEVEL II COBOL, ANIMATOR, VISUAL PROGRAMMING, MICRO FOCUS and the MICRO 
FOCUS Logo are trademarks of Micro Focus Ltd. 


COBOL, 

This DP manager got a 
bonus. Because he doubled 
productivity. Cleared backlogs. Cut costs. 
Boosted morale. Produced terrific applications. 
Quickly. Put control and prestige back 
into the central DP function. And 
nobody yells at him anymore. 

All thanks to ANIMATOR. 


Run, 

Run. 


See ANIMATOR now. 

Let Micro Focus put your DP shop on the 
fast track. 

ANIMATOR runs with MICRO FOCUS 
LEVEL II COBOL for compatibility with ANSI 
’74 High Level COBOL implementations. A main¬ 
frame-micro communications link is recommend¬ 
ed for downloading mainframe programs. 
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Trace 



Remember 
that the 
trace 
version 

of the program is a BASIC 
program; CTRL-BREAK 
can be used to halt execu¬ 
tion at any time. 


be included. 

N — do not single-step; instead, execute 
(N) onstop. While running nonstop, 
the user can press the <space bar> 
to stop and start execution. If the 
trace is dumping to the disk or line 
printer, the dump will still 
continueJLJse the R command to 
resume single-stepping. 

R — (R) esets the D, P, V, and N 
commands, All dumping of the 
trace to the disk and line printer 
will halt. Variable values will no 
longer be shown on the CRT. If the 
program is running nonstop, 
single-stepping will resume. 

T — allows the user to change the block 
of statements currently being 
traced. This does not affect any 
other command. 

C — allows the user to (C)hange the 
variables that will be traced. 

Variable names should be entered 
one at a time. If a null variable 
name is entered, tracing will 
continue. The V command can then 
be used to begin tracing the new 
variables. 



One word of caution: the C command 
creates an overlay module that is 
CHAIN MERGEd into the traced pro¬ 
gram. All variable values are pre¬ 
served. However, BASIC does not re¬ 
member if the program was in a 
WHILE/WEND or FOR/NEXT loop 
when the overlay was merged. Thus, 
if the C command is used while the 
program is in a loop, an error may re¬ 
sult. Simply type RUN and continue. 
Although it may be necessary to start 
tracing from the beginning, the new 
trace variables are present. A simpler 
solution is to make sure the current 
line number is not within any loops 
before using the C command. 

Remember that the trace version 
of the program is a standard BASIC 
program,- CTRL-BREAK can be used 
to halt execution at any time. 


ECOMMENDED PROCE¬ 
DURE FOR DEBUGGING 
To use TRACE as a debug¬ 
ging aid, begin by RENUMbering the 



program beginning with line 10 and 
using an increment of at least two. 
Then SAVE the program using the A 
option, LLIST the program so that it 
is always clear where execution is 
currently taking place, and decide 
(based on the program's length) 
which parts of the program need to 
be traced. 

It is helpful in judging how 
many lines to trace to know the ap¬ 
proximate overhead required by a 
traced program. It is as follows: 

overhead = 2080 + 1*19 + v*50 
bytes 

where 1 equals the number of lines 
to which trace statements should be 
added, and v equals the number of 
variables to be traced. Thus a 100-line 
program with all lines and 10 vari¬ 
ables traced needs about 4480 extra 
bytes in the trace version. 

After deciding how much of the 
program to trace, run TRACE, an¬ 
swering the questions according to 
the guidelines above. Then execute 
the trace version, being careful to 
change traced variables only while 
outside any loops. Use the trace com¬ 
mands to perform any debugging and 
CTRL-BREAK and EDIT to make any 
changes,* note any such changes on 
the program listing. 

Next, reload the original program 
and post all changes made while de¬ 
bugging. If the trace requires much 
output, use the D command to dump 
it to a disk file. Then use EDLIN in 
conjunction with the program listing 
to review the result of the trace. 

TRACE was written using the 
RATBAS translator (see PC Magazine, 
vol. 1, no. 6, p. 121). The listing giv¬ 
en is in standard IBM PC BASIC, gen¬ 
erated by the translator, which is, by 
the way, a great piece of software. 

Using TRACE, programmers will 
find it easier to trace BASIC programs 
and to single-step through programs 
while observing the values of the 
variables. This should result in better 
programs, achieved less painfully. 
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National Memory Systems 
PC-8000 Series 
Has No Competition. 


50mb 

168mb 

474mb 


334mb 


When you look for high capacity 
mass memory storage for your 
IBM PC or compatible, you will 
find only one company that 
offers reliability, proven tech¬ 
nology, up to one gigabyte 
capacities and immediate 
availability-National Memory 
Systems Corporation. 

LARGE DATA BASE AND 
NETWORKING APPLICATIONS. 

Now you can have the capacity 
of 3000 floppies without the 
headaches. For large data base 
and accounting applications or 
as a file server on a local area 
network, the PC-8000 is ideal. 

In a 50-station network, a single 
file server could supply almost 
20 megabytes of dedicated stor¬ 
age to each PC at a very low 
cost. Eliminate performance 
bottlenecks with the PC-8000’s 
lightning fast access times... 
four times faster than an XT. 


SOPHISTICATED 

PERFORMANCE. 

The PC-8000 utilizes a single 
board controller. Unsurpassed 
performance of 17 millisec¬ 
ond average access times and 
data transfer rates of nearly 
2 megabytes per second can 
now be yours. The PC-8000 
Series supports overlapped 
seeks, 32-bit ECC with 11-bit 
error correction, high speed 
DMA and more. One single 
slot controller supports up to 
two disk drives with capaci¬ 
ties ranging from 25 mega¬ 
bytes all the way up to 1,000 
megabytes. Add our 9-track, 
ANSI-compatible tape backup 
and you’ve got the best 
performing subsystem being 
delivered today. 

HIGH RELIABILITY. Failure is 
unlikely with MTBF figures in 
excess of 30,000 hours. 


Backed with our standard 
12-month warranty and nation¬ 
wide maintenance service your 
investment is protected. 

CALL US. If you’re looking to 
buy or lease high capacity disk 
storage for your IBM PC or com¬ 
patible, and you want delivery 
NOW, call National Memory 
Systems at (415) 443-1669. We 
also sell and lease high per¬ 
formance subsystems for DEC, 
DG and Tl minicomputers. 


National 

Memory 

Systems 

CORPORATION 



355 Earhart Way, 
Livermore, CA 94550 


25mb to 1,OOOmb 
capacities NOW! 
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Trace 


Listing 1 TRACE.BAS 


105 

110 

180 

185 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

255 

260 

263 

265 

270 

275 

280 

285 

287 

290 

295 

300 

305 

310 

315 

317 

320 

325 

330 


■ ********* BASIC version of RatBas program ********** 

DEFINT I-N 

GOTO 25000 1 jump to program 
'. PROCEDURE ERROR 

This procedure handles errors, including operator input error 

IERR0R=TRUE 
SOUND 800,20 
PRINT 

COLOR 23,0 
PRINT "E"; 

COLOR 7,0 
' CASE ERR OF 

IF ( ERR =13) THEN ELSE GOTO 280 

PRINT"* You have entered an invalid character, please"; 
PRINT" check" 

PRINT" your entry." 

RESUME NEXT 
GOTO 575 

IF ( ERR =24) THEN ELSE GOTO 310 

PRINT"* The printer is unavailable. Please check and"; 
PRINT"press any " 

PRINT" key to continue: ":AN$=INPUT$(1) 

IERROR=FALSE 
resume 
GOTO 575 

IF ( ERR =27) THEN ELSE GOTO 340 

PRINT"* The printer is out of paper. Please check and"; 
PRINT"press any " 

PRINT" key to continue: ":AN$=INPUT$(1) 

IERROR=FALSE 

RESUME 


335 

GOTO 

575 

340 

IF ( 

ERR =53) 

345 


PRINT"' 

350 


RESUME 

355 

GOTO 

575 

360 

IF ( 

ERR =55) 

365 


PRINT"’ 

370 


END 

375 

GOTO 

575 

380 

IF ( 

ERR =61) 

385 


PRINT"’ 

387 


PRINT" 

390 


PRINT" 

395 


END 

400 

GOTO 

575 

405 

IF ( 

ERR =67) 

410 


PRINT"’ 

415 


PRINT" 

420 


PRINT" 

425 


END 

430 

GOTO 

575 

435 

IF ( 

ERR =71) 

440 


PRINT"* 

445 


PRINT" 

450 


IERROR= 

455 


RESUME 

460 

GOTO 

575 

465 

IF ( 

ERR =200) 

470 


PRINT"* 

475 


RESUME 

480 

GOTO 

575 

485 

IF ( 

ERR =201) 

490 


PRINT"* 

493 


PRINT" 

495 


PRINT" 

500 


RESUME 

505 

GOTO 

575 


THEN ELSE GOTO 360 
* File does not currently exist” 

NEXT 

THEN ELSE GOTO 380 

r File is already open, processing halted. 


THEN ELSE GOTO 405 

* Disk is full, insert new formated disk and"; 
re-run program." 

Processing halted." 


THEN ELSE GOTO 435 
r Too many files are on the disk." 

Insert new formated disk and re-run program. 
Processing halted." 


THEN ELSE GOTO 465 

The disk drive door is open, please close." 

Press any key when ready. ":AN$=INPUT$(1) 
FALSE 


THEN ELSE GOTO 485 

* This is an invalid drive spec, please re-enter. 
NEXT 

THEN ELSE GOTO 510 

r This is an invalid filenumber, please enter a"; 
number." 

between 0 and 13, inclusive" 

NEXT 


Modula-2. 
Simply 
Better. 


More and 
more software de¬ 
velopers are finding a 
new language simply better 
than C or Pascal. They’re finding 
Modula-2, by Niklaus Wirth, the creator of 
Pascal. For professional programmers, it’s simply 
a better language. 

Modula-2. Simple like Pascal (if you know Pascal, 
you can be writing Modula programs in hours) but with 
much more power and flexibility. Power to handle any 
professional application, so there’s no need for extensions. 

Modula-2. Better than C because it gives you 
strong typing and superior separate compilation 
facilities. That means you write cleaner 
programs, faster. 

Only LOGITECH’S Modula-2/86 system translates 
directly into high speed native code for PC-DOS™, 
MS-DOS™ and CP/M-86™. 

CIRCLE NO. 111 ON READER SERVICE CARD 

PC-DOS is a TM of IBM. MS-DOS is a TM of Microsolf. CP/M-86 is a TM of 
Digital Research. VAX/VMS is a TM of Digital Equipment Corp. 0384 


See us at Comdex Spring 84 
Booth #4658 



No other system speeds your Modula programs 
along faster than our native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. 

Multi-level overlays, 8087 support, ROMable 
code, and a full library of standard modules make 
Modula-2/86 the perfect system for every professional 
application. 

We also offer the only VAX/VMS™ resident and 
cross compiler for the 8086. 

For VAX mainframes to PCs, look to LOGITECH’S 
Modula-2 software development systems. For 
professional programmers, it’s simply a better choice. 

LOGITECH 

805 Veterans Blvd., Redwood City. CA 94063 
415 326 3885 
LOGITECH SA (In Europe) 

CH-1143 Apples, Switzerland 
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NEWS FOR BUSINESS USERS OF IBM MINI'S... 

Announcing 
DBA34/36... 
the RPGII Data Base 

5 Reasons Why DBA 34/36 Will Increase the Facility, Speed, Accuracy 
and Flexibility ofYour Information Processing and Lower 
Your New Business Applications Costs 


Now there is a true data base management system (DBMS) 
for IBM System 34 and 36 users which organizes computer 
files into a single, coordinated information bank that is 
accessible in a variety of logical groupings—DBA 34/36 
from Fits Systems Inc. Here are five reasons why you 
should be using it with your mini: 


4 DBA 34/36 can be up-and-running in less than a 
■ week because it does not change existing files. 
Instead, DBA 34/36 creates an external structure that man¬ 
ages references to your files with remarkable efficiency 
An experienced programmer can install DBA 34/36 and 
have it running inquiry against your files in just a few days. 


1 DBA 34/36 is the only data base management 
■ system designed for both the IBM System 34 and 
the new System 36—a true data base, not just a scaled- 
down version of mainframe software or retrieval tool. 

2 DBA 34/36 makes it easy to define and produce 
■ recurring reports including simple user-defined 
calculations. All requisite support programs, including 
Data Base Maintenance, a powerful Universal Inquiry 
Program. RPGII Interface and a Report Generator come 
with the package. 

3 Because DBA 34/36 is written in RPG II, your pro- 
■ grammers can adapt any of its calling subroutines 
into your own programs, significantly reducing program¬ 
ming time for new applications. 


Free Demonstration Disk Available 



5 No schooling is required—your staff will quickly 
■ become proficient with DBA 34/36 by simply using 
the “user friendly” manual supplied with the package. The 
manual describes installation procedures and includes 
complete instructions for tailoring DBA 34/36’s functions 
to reference the files selected for installation. 

You Can Try DBA 34/36 For 45 Days FREE 

We offer qualified users a free 45 day trial of DBA 34/36 in 
order to demonstrate what ft can do for you. We’ll send 
you a copy of the software, and complete installation doc¬ 
umentation, for a 45 day free trial to use on your own sys¬ 
tem. We think you’ll wonder how you ever did without 
it—but, if you’re not completely satisfied, simply return 
the package—there’s no further obligation. 



Casey Stern, Vice President 
FITS Systems, Inc. 

DBA Department 
65 West Red Oak Dine 
White Plains, N.Y. 10604 
212-269-5540 • 914-694-1554 


□ YES, I’m interested in your 
DBA 34/36 Software Package. 

Please send me: 

□ FREE DEMO DISC which illustrates DBA 34/36 

□ COMPLETE PACKAGE for 45-day free trial 

□ MORE INFORMATION—have a sales rep contact me. 


Name 

Title 

Cnmranv 



Address 


City 

Srnre Zip 

Telephone ( ) 

Best Time 


Mail This Coupon Or Call (914) 694-1554 
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Trace 


510 

IF ( ERR =202) THEN ELSE GOTO 530 


515 

PRINT"* You have already specified a disk drive. 

please"; 

517 

PRINT" re-enter." 


520 

RESUME NEXT 


525 

GOTO 575 


530 

IF ( ERR =203) THEN ELSE GOTO 555 


535 

PRINT"* This is an ivalid NUMBER, please enter a 

number"; 

537 

PRINT" between” 


540 

PRINT" 10 and 59999, inclusive." 


545 

RESUME NEXT 


550 

GOTO 575 


555 

' OTHERWISE 


560 

PRINT"* An unexpected error #";ERR;" has occurred 

in"; 

563 

PRINT" line #";ERL;“." 


565 

PRINT" Processing halted." 


570 

END 


575 

' CEND 


580 

RESUME NEXT 1 . 


24531 

IF LEN(DRVS)=2 THEN DRV$=LEFT$(DRV$,1) 


25000 

• ===*======== === = = = = = PROCEDURE LOCATIONS =========== 


25005 

* 200 ERROR 


25010 



25015 

FALSE = 0: TRUE = NOT FALSE 


25020 

OH ERROR GOTO 200 


25025 

25030 

' Constants: 


25035 

• 


25040 

DEFAULT.DRV$="B" 


25045 

DEFAULT.FILENAME$="DTEST" 


25050 

DEFAULT.EXT$="BAS" 


25055 

OEFAULT.FIRST=10 


25060 

DEFAULT.LAST 1=59999! 


25065 

E0L*=CHR$(13)+CHR$(10) 


25070 

• 


25075 

' Logo 


25080 

* 


25085 

CLS 


25090 

KEY OFF 


25095 

LOCATE 4,24 



25100 

COLOR 0,7 

25105 

PRINT H Single Step and Trace Facility “ 

25110 

COLOR 7,0 

25115 

LOCATE 6,38 

25120 

PRINT "by" 

25125 

LOCATE 8,34 

25130 

PRINT "0. Z. Korkut” 

25135 

LOCATE 10,33 

25140 

PRINT "version 1.1" 

25145 

FOR 1=1 TO 10000 

25150 

NEXT 

25155 

CLS 

25160 

' 

25165 

' Ask about the program to be traced 

25170 

' 

25175 

LOCATE 2,25 

25180 

COLOR 0,7 

25185 

PRINT" *** IMPORTANT *** " 

25190 

COLOR 7,0 

25195 

LOCATE -5,1 

25200 

PRINT"1) Have you renumbered the program to be traced so"; 

25201 

PRINT" that all line" 

25205 

PRINT" numbers are between 10 and 59999, inclusive?" 

25210 

PRINT 

25215 

PRINT"2) Is there at least one vacant line number between"; 

25216 

PRINT" each line" 

25220 

PRINT" (i.e. did you use an increment of at least 2 when"; 

25221 

PRINT" renumbering)?" 

25225 

PRINT 

25230 

PRINT"3) Did you save the program to be traced in ASCII"; 

25231 

PRINT" format?" 

25235 

PRINT 

25240 

PRINT"4) If there are <n> files in the program to be"; 

25241 

PRINT" traced, did you " 

25245 

PRINT" initialize BASIC with enough memory for <n+2>"; 

25246 

PRINT" files?" 

25250 

PRINT 

25255 

PRINT"5) Does the program to be traced have any variables"; 

25256 

PRINT" of the form" 


The PROGRAMMER’S SHOP 


Ad Changed | 


■ HU OlldlH 

helps 


Compare, evaluate, find products. I Get Answers. I GUARANTEES. 


"C" LANGUAGE 


APPLE: 

8080: 


LIST OUR 
PRICE PRICE 
AZTECC-Full, ASM $199 call 

BDSC-Fast, popular 150 125 


8080: 

AZTEC C-Full 

199 

call 

Z80: ECOSOFT-Fast, Full 

250 

225 

8086: C86- optimizer, Meg 

339 

call 

8086: Lattice - 

Newl.1 &2.0 

600 

495 

Microsoft (Lattice) 

MSDOS 

500 

call 

Digital Research - Megabyte 8086 

350 

280 

DesmetbyCWare-Fast 8086 

109 

99 

basic! 


ENVIRONMENT 

Active Trace-debug 

8080/86 

$ 80 

73 

MBASIC-80-Microsoft 8080 

375 

255 

BASCOM-86-Microsoft 8086 

395 

279 

CB-86-DRI 

CPM86 

600 

499 

PBASIC-DRI 

8086 

150 

119 

BASIC Dev’t System 

PCDOS 

79 

72 

EDITORS 

Programming M 

BELLESOFT-PASCAL MSDOS 

$245 

call 

C Screen with source 

8080/86 

NA 

60 

EDIX 

PCDOS 

195 

149 

FINAL WORD 

8080/86 

300 

225 

MINCE 

CPM. PCDOS 

175 

149 

MicroSPF 

PC 

250 

215 

PMATE - powerful 

CPM 

195 

175 


8086 

225 

195 

VEDIT- full, liked 

CPM. PCDOS 

150 

119 


8086 

200 

159 

SERVICES I 





3 PASHAI 1 


LIST 

OUR 


PRICE 

PASCAL MT +86 CPM86/IBM 

$400 

$289 

without SPP 

CPM80 

350 

255 

MS PASCAL 86 

MSDOS 

350 

255 

SBB PASCAL-great, fast 

PCDOS 

350 

315 

PASCAL 64-nearly full 

COM 64 

99 

89 

LANGUAGE LIBRARIES 


C to dBASE interface l 

B080/86 $125 

$115 

C Tools 1 - String, Screen 

PCDOS 

NA 

115 

C Tools 2 - OS Interface 

PCDOS 

NA 

92 

C Tools - XOR - Graphics. Screen 

NA 

96 

FL0AT87-Lattice, PL1 

PCDOS 

NA 

115 

GRAPH GSX-80 

CPM80 

NA 

75 

HALO 

PCDOS 

150 

125 

ISAM Access Manager-86 

8086 

400 

300 

PHACT-withC 

PCDOS 

NA 

250 

FABS 

CPM80 

150 

135 

PASCALTOOLS 

PCDOS 

NA 

115 

SCREEN Display Mgr. 86 

8086 

500 

375 

PANEL-86-many 

PCDOS 

NA 

315 

WINDOWS-AMBER 

PCDOS 

295 

call 

FORTRAN I 




MS FORTRAN-86-Meg 

MSDOS 

$350 

$255 

SS FORTRAN-86 

CPM-86 

425 

345 

FORTRAN-80-'66decent CPM-80 

500 

350 

INTEL FORTRAN-86 

IBM PC 

NA 

1400 


DR FORTRAN COMING 
RM FORTRAN COMING 


OTHER PRODUCTS 


Microsoft ASM-86 MSDOS 100 

Microshell improve CPM 8080 150 

IQ LISP-full. 1000K RAM PCDOS 175 

PUNK-86-overlays 8086 350 

PL/1-86 8086 750 

Prolog - with samples PCDOS NA 

Lookalike of Hayes Smart 1200 modem 
COBOL-Level II 8086 1600 

TRACE-86-debug PCDOS 125 

CODESMITH-86-debug PCDOS 195 


NEW FEATURES 


85 

125 

For MICROSOFT C 


call 

Halo-Graphics 

$125 

315 

Panel - Screen 

$315 

560 

PHACT - ISAM 

$250 

125 

C Tools 1 - String 

$115 

369 

C Tools 2-OS Interface 

$ 92 

1275 

Greenleaf-200 functions 

$165 

115 

Others coming 


139 




Free Report:PRODUCTIVITY USING MSDOS 

Assume use of compiler and typical editor. What commercial or public domain pro¬ 
ducts, what techniques improve productivity? “Productivity with MSDOS” is a 
growing document with some answers. Call to request it. Help improve it. 

Earn $50 credit toward any purchase when we add any description, code, or idea 
received from you. 

SUGGESTED PRODUCTS FOR PRODUCTIVITY 

- Full use of files across 2.0 directories. AKA ALIAS $60. Overlays. Headers in alt 
directory. 

- Recover erased or damaged files - use Norton Utilities $65 or POWER $139. 

- Improve on DEBUG with Codesmith 86 $135 many breakpoints/windows. Disasm. 
Save to disk. 

- 200 C functions for DOS interface, PC screen, graphics, etc. Greenleaf $165. 


RECENT DISCOVERIES HIGHLIGHTED 


Programmer’s Referral List * Dealer’s Inquire 
Compare Products * Newsletter 

Help find a Publisher * Rush Order 

Evaluation Literature free * Over 300 products 
BULLETIN BOARD - 7 PM to 7 AM .617-461-0174 


Call for a catalog, literature, comparisons, prices. 
ALL FORM ATS. 

THE PROGRAMMER’S SHOP™ 

908- P Providence Highway, Dedham, MA 02026. 
617-461-0120, Mass: 800-442-8070 

visa 800 - 421-8006 MC 


C Helper includes source in C for CP/M80. 
MSDOS for a DIFF, GREP, Flowcharter, XREF, C 
Beautifier and others. $125. 

Note: all prices subject to change without notice. 
Mention this ad. Some prices are specials. 
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BELLESOFT HAS CHANGED THE 
WAY PROGRAMMERS WORK: 



COMPUTER AIDED PROGRAMMING 


The Bellesoft Entry System for Programs (ES/P) has changed 
the way programmers will work in the future by putting computer 
aided programming (CAP) at their fingertips. 

What word-processing programs did for writing text, Bellesoft 
has now done for generating programs: putting the computer to 
work to create a whole new way of writing software. 

Bellesoft’s ES/P speeds up software development by up to 
50%, produces better programs and reduces debugging time. ES/P 
improves programming in five significant ways: 

\ m On-Line Syntax Checking. ES/P is more than a very smart editor: 
it automatically checks your program for correct syntax as you enter 
or change it. 

2. On-Line Formatting. ES/P automatically provides a correct and 
consistent format, critical for program maintainability. 

3. Context-Sensitive Abbreviations. ES/P builds program structures 
or skeletons with a single keystroke, provides correct keywords and 
punctuation, and saves up to half your typing time. 

4. Program Editing. ES/P manipulates program structures correctly 
with a single keystroke, allows you to delete or move statements 
easily. 

5. On-Line Programming Help. ES/P provides menus of correct 
program components and correct syntax as an aid to faster 
programming. 

ES/P is now becoming available to computer manufacturers for 
inclusion in their software packages; to distributors and dealers for 
resale; to universities and schools as an aid to teaching program¬ 
ming; and to programmers who want to cut their work in half 
while writing better programs.* 


Call your computer manufacturer or contact Bellesoft, the 
company that specializes in programming tools for serious 
programmers. Call Elizabeth Gaskill, Marketing, at (206) 828-7282, or 
write Bellesoft, Inc., 2820 Northup Way, Bellevue, WA 98004. 

* ES/P is now available with orientation for C and Pascal. Other language orientations will be 
available by first quarter 1984. CIRCLE NO. 114 ON READER SERVICE CARD 
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Trace 


25260 

PRINT" <vname>.. (i.e 

25261 

PRINT" periods)? If so," 

25265 

PRINT" change them." 

25270 

PRINT 

25275 

PRINT 

25280 

PRINT" If you have .not doi 

25281 

PRINT" exit else press" 

25285 

PRINT" any other key 

25290 

ANS$=INPUT$(1) 

25295 

IF LEFT$(ANS$,l)="e" OR 1 

25300 

CLS 

25305 

1 

25310 

* Operator entry 

25315 

• 

25320 

LOCATE 12,1 

25325 

IERR0R=TRUE 

25330 

WHILE IERR0R=TRUE 

25335 

CLS 

25340 

IERR0R=FALSE 

25345 

LOCATE 12,10 

25350 

PRINT"Please enter thi 

25351 

PRINT" program to be" 

25355 

LOCATE 13,10 

25360 

INPUT" traced: ",l 

25365 

FILEN0!=VAL(FILEN0$) 

25370 

IF FILEN0%<0 OR FILENl 

25375 

ERROR 201 

25380 

FOR 1=1 TO 10000 

25385 

NEXT 

25390 

’ IFEnd] 

25395 

WEND 

25400 

• 

25405 

IERR0R=TRUE 

25410 

WHILE IERR0R=TRUE 

25415 

CLS 

25420 

IERR0R=FALSE 

25425 

LOCATE 12,10 

25430 

PRINT"Please enter th< 

25431 

INPUT" and written: " 


25432 

25435 

25440 

IF LEN(DRV$)=2 THEN 0RV$=LEFT${0RV$,1) 

IF DRV$="" THEN DRV$=DEFAULT.DRV$ 

IF INSTR("abcdABCO",LEFT$(DRV$,1))=0 THEN ELSE 

GOTO 25460 

25445 

ERROR 200 


25450 

FOR 1=1 TO 10000 


25455 

NEXT 


25460 

1 IFEnd] 


25465 

WEN0 


25470 

FLN$=STR$(FILEN0%+1) 


25475 

FLN2$=STR$(FILEN0%+2) 


25480 

25485 

IERR0R=TRUE 


25490 

WHILE IERR0R=TRUE 


25495 

CLS 


25500 

IERR0R=FALSE 


25505 

LOCATE 12,10 


25510 

PRINT“Please enter the filename (and extension i 

f you"; 

25511 

PRINT" wish) of" 


25515 

INPUT" the program file you wish to trace: " 

,ANS$ 

25520 

ANS$=LEFT$(ANS$,12) 


25525 

DELIMIT%=INSTR(ANS$,".“) 


25530 

IF INSTR(ANS$,":")<>0 THEN ELSE GOTO 25545 


25535 

ERROR 202 


25540 

GOTO 25605 


25545 

* ELSE] 


25550 

IF DELIMIT%=0 THEN ELSE GOTO 25570 


25555 

IF ANS$ = “" THEN FILENAME$=DEFAULT.FILENAME $ ELSE FILENAME$=ANS$ 

25560 

EXT$=DEFAULT.EXT$ 


25565 

GOTO 25590 


25570 

‘ ELSE] 


25575 

FILENAME$=LEFT$(ANS$,DELIMIT!-1) 


25580 

EXT$=RIGHT$(ANS$,LEN(ANS$)-DELIMIT!) 


25585 

EXT$=LEFT$(EXT$,3) 


25590 

* IFEnd] 


25595 

INPUT.FILESPEC$=DRV$+":"+FILENAMEJ+". "+EXT$ 


25600 

OPEN INPUT.FILESPEC* FOR INPUT AS #1 


25605 

1 IFEnd] 


25610 

IF IERR0R=TRUE THEN ELSE GOTO 25625 


25615 

FOR 1=1 TO 10000 



NOW YOU CAN WORK 
IN C WITH ONLY 
BASIC KNOWLEDGE 



tJi/,/ / 


/ / / / / / ll 
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Enjoy the Best of Both Worlds 
with BASIC.C™! 


Until now, IBM BASIC and C were about as far apart as apples 
and oranges — and if you wanted to move from BASIC to C, you 
had to go back to square one. Not anymore! 

There’s no denying that BASIC is a fine language: it has 
probably helped you leam a lot about programming computers. 
But now that you know how to program, isn't it time to take the 
next step — to a language that was designed to help you quickly 
develop software that is fast, compact, and portable? 

BASIC.C can help you make the transition smoothly: it’s a 
library of C functions providing BASIC's high level capabilities 
you've come to know so well. Functions for string handling, 
sequential and random i/o, graphics, and many more — all 
designed to look and work like BASIC. 

You get the source code to BASIC.C: extensively documented, 
it provides many examples to help you leam how to write C 
functions, and if a function doesn’t happen to suit your specific 
needs . . . change it! 

C Source provides a complete development package: the 

BASIC.C Library, a full screen editor, and a choice of three C 
compilers. Buy it all, or just the pieces you need. 




Write or Call Collect 

OURCE 

C Source 
12801 Frost Rd. 

Kansas City, MO 64138 

816-353-8808 


BASIC.C Library - source code.$175 

EC - full screen editor.$ 85 

BASIC.C & EC .$225 

BASIC.C & DeSmet C Compiler.$275 

BASIC.C & Computer Innovations C compiler.$475 

BASIC.C & Lattice C compiler.$550 

BASIC.C, DeSmet C Compiler, & EC.$325 

BASIC.C, Computer Innovations C compiler, & EC.$525 

BASIC.C, Lattice C compiler, & EC.$600 
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“My IBM PC XT writes monthly billings and 
statements to Maxwell & Sons’1,893 
customers, and tells me 
.S work who owes what” 

information, you 
can’t afford to 
re-enter every file 
when your hard disk 
fails. And no hard 
disk is fail-safe. 


“MySysgen Image backs up the whole 
lot in less than five minutes. 

10 megabytes on a single cassette...” 


The Sysgen Image 
backs up the hard 
disk in your IBM 
PC XT. So you can 
protect your files in 
minutes—instead of 
spending hours 
re-entering them. 


“Forjust $995. 

That's cheap insurance, 
h lets me sleep at night.” 

The Sysgen Image 
for just $995. It’s 
the most affordable 
insurance you can 
buy for your two 
most important 
assets: Your 
information. And 
your time. 

CIRCLE NO. 232 ON READER SERVICE CARD 


Sysgen. 


Sysgen products for the IBM® PC, PC XT, and other 
personal computers: Economical, 10-and 20-Megabyte 
hard disk systems with tape back-up. Or 10-Megabyte 


Because a harddisk without tape 
just doesn’t make sense. 


tape back-up for the IBM PC XT. 

Go to your local computer dealer. Ask for a 
demonstration of Sysgen back-up systems. And find out 
how to make sense of your storage. 

47853 Warm Springs Blvd., Fremont, CA 94539 
0 Telex 4990843 



IBM is a registered trademark and PC XT is a trademark of International Business Machines Corporation. Sysgen Image is a trademark of Sysgen, Incorporated. 











Trace 


25805 


• IFEnd] 

25810 


WEN0 

25815 


IF FIRST>LAST! THEN SWAP FIRST,LAST! 

25820 

• 


25825 


OUTPUT.FILESPEC*=DRV*+":“+FILENAME*+"." + "DBG" 

25830 


OPEN OUTPUT.FILESPEC* FOR OUTPUT AS #2 

25835 

• 


25840 

• 

Print the first line in the debug version 

25845 

• 


25850 


PRINT 12,"1 els:key offropen “;CHR*(34) ;DRV$;": ,, ; ,, trace.dbg"; 

25851 


PRINT CHR$(34); 

25855 


PRINT #2,"for output as #" ;FLN*;":pr..%=0:pr..*=";CHR$(34); 

25856 


PRINT CHR*(34); 

25860 


PRINT #2,":ns..%=0:vs..%=0:eol..$=chr*(13)+chr*(10)";E0L*; 

25865 



25870 


Record the range where debug statements exist in output file 

25875 



25880 


PRINT #2,“2 first..!=";FIRST:1ast..!;LAST!;E0L*; 

25885 



25890 


Ask for the trace range 

25895 



25900 


PRINT #2,"3 gosub 63010" 

25905 



25910 


PRINT #2,“5 * ************* BEGIN DEBUG *************** ;E0L$; 

25915 



25920 


Read each line of the input file, derive the line number 

25925 


and write to the output file 

25930 



25935 


CLS 

25940 


WHILE NOT EOF(1) 

25945 


LINE INPUT#1,TEXT$ 

25950 


PRINT #2.TEXT* ;E0L*; 

25955 


SPC.L0C=INSTR(TEXT*,” n ) 

25960 


IF SPC. L0C=1 THEN SPC. L0C = INSTR(2 .TEXT*," 11 ) 

25965 


LN*=LEFT*(TEXT $,SPC.L0C) 

25970 


LN!=VAL(LN$) 

25975 


IF LN!>=FIRST AND LN!<=LAST! THEN ELSE GOTO 26000 

25980 


PRINT' #2,STR*(LN!+1);" In..! = ";LN$;”:gosub 60010";EOL*; 

25985 


M1D*(TEXT*,SPC.L0C,!)="*" 


25620 

NEXT 


25625 

* IFEnd] 


25630 

WEN0 


25635 

1 


25640 

IERR0R=TRUE 


25645 

WHILE IERR0R=TRUE 


25650 

CLS 


25655 

IERR0R=FALSE 


25660 

LOCATE 12,10 


25665 

PRINT"Please enter the line of the program to be 

traced"; 

25666 

PRINT" where you want" 


25670 

INPUT" debug statements to start: ".FIRST* 


25675 

FIRST=VAL(FIRST$‘) 


25680 

IF IERR0R=FALSE THEN ELSE GOTO 25715 


25685 

IF FIRST=0 THEN FIRST=0EFAULT.FIRST 


25690 

IF FIRST<10 OR FIRST>59999! THEN ELSE GOTO 

25710 

25695 

ERROR 203 


25700 

FOR 1=1 TO 10000 


25705 

NEXT I 


25710 

1 IFEnd] 


25715 

* IFEnd] 


25720 

WEND 


25725 

* 


25730 

IERR0R=TRUE 


25735 

WHILE IERR0R=TRUE 


25740 

CLS 


25745 

IERR0R=FALSE 


25750 

LOCATE 12,10 


25755 

PRINT"Please enter the line of the program to be 

traced"; 

25756 

PRINT" where you want" 


25760 

INPUT” debug statements to end: ".LAST* 


25765 

LAST !=VAL (LAST*)' 


25770 

IF IERR0R=F'ALSE THEN ELSE GOTO 25805 


25775 

IF LAST!=0 THEN LAST!=DEFAULT.LAST! 


25780 

IF LAST!<10 OR LAST!>59999! THEN ELSE GOTO 

25800 

25785 

ERROR 203 


25790 

FOR 1=1 TO 10000 


25795 

NEXT I 


25800 

1 IFEnd] 
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Trace 


25990 


PRINT TEXT$ 

25995 

GOTO 26010 

26000 

1 ELSE] 


26005 


PRINT TEXTS 

26010 

' 

IFEnd] 

26015 

WEND 


26020 

' 


26025 

' Write 

the debug module on the end of the input file 

26030 

' 


26035 

PRINT 

#2,"60000 end";E0LS; 

26040 

' 


26045 

PRINT 

#2,"60010 if In..!<begin..! or In..!>stop..! then"; 

26046 

PRINT" 

return";E0LS; 

26050 

• 


26055 

PRINT 

#2,"60015 print p..S";CHRS(34);" [";CHRS(34); 

26060 

PRINT 

#2,"ln..!";CHRS(34);"]";CHRS(34);E0LS; 

26065 

' 


26070 

PRINT 

#2,"60020 if pr..% then print #";FLNS","; CHR S(34); 

26071 

PRINT* 

[";CHRS(34); 

26075 

PRINT 

#2,"In..!";CHR S(34);"]";CHRS(34);EOL S; 

26080 

' 


26085 

PRINT 

#2,"60030 if vs..I then gosub 62000";E0LS; 

26090 

' 


26095 

PRINT 

#2,"60040 if ns..* then a..S=inkeyS:if a..S<>"; 

26096 

PRINT 

CHRS(34)";CHRS(34); 

26100 

PRINT 

#2," then return else ns..%=0";EOLS; 

26105 

• 


26110 

PRINT 

#2,"60050 a..S a inputs(1)";E0LS; 

26115 

' 


26120 

PRINT 

#2,"60055 if a..S=";CHRS(34);“D";CHRS(34); 

26125 

PRINT 

#2," or a..S=" ;CHRS(34);"d" ;CHRS(34); 

26130 

PRINT 

#2," then pr..%=-l:p..S="; 

26135 

PRINT 

#2,CHRS(34);"D*" ;CHRS(34);":gosub 63500" ;E0LS; 

26140 

• 


26145 

PRINT 

#2,"60060 if a..S=";CHRS(34);"P";CHRS(34); 

26150 

PRINT 

#2," or a..S=" ;CHRS(34);"p";CHRS(34); 

26155 

PRINT 

#2," then pr..%=-l:p..S="; 

26160 

PRINT 

#2,CHRS(34);"P*";CHRS(34):gosub 63600";E0LS; 

26165 

' 


26170 

PRINT 

#2,"60070 if a..S = ";CHR S(34);"N";CHR $(34); 

26175 

PRINT 

#2," or a..S=" ;CHRS(34);"n";CHRS(34); 

26180 

PRINT 

#2," then ns. .X—1";E0LS; 

26185 

' 


26190 

PRINT 

#2,"60080 if a..S=";CHRS(34);"Y";CHRS(34); 

26195 

PRINT 

#2," or a..S=" ;CHRS(34);"v" ;CHRS(34); 

26200 

PRINT 

#2," then vs..%=-l";E0LS; 

26205 

' 


26210 

PRINT 

12,"60090 if a..S=";CHR $(34);"R";CHR $(34); 

26215 

PRINT 

#2," or a..S=";CHRS(34);"r";CHRS(34); 

26220 

PRINT 

#2," then ns..t=0:pr..*=0:vs..*=0:"; 

26225 

PRINT 

#2,"p..S=";CHRS(34);CHRS(34);E0LS; 

26230 

' 


26235 

PRINT 

#2,"60100 if a..S=" ; CHRS ( 34 ); "C" ; CHRS ( 34 ) ; 

26240 

PRINT 

#2," or a. .S="CHRS(34);"c" ;CHRS(34); 

26245 

PRINT 

#2," then gosub 61120";E0LS; 

26250 

* 


26255 

PRINT 

#2,"60105 if a..S=";CHRS(34);"T";CHRS(34); 

26260 

PRINT 

#2," or a. .S="CHRS(34);"t";CHRS(34) ; 

26265 

PRINT 

#2," then gosub 63010";E0LS; 

26270 

’ 


26275 

PRINT 

#2,“60110 return";E0LS; 

26280 

* 


26285 

PRINT 

#2,"61120 vln.. ! =62010";E0LS; 

26290 

• ’ 


26295 

PRINT 

#2,"61130 open " ;CHRS(34 ) ;0RVS; ":“; "variable.mrg" ; 

26296 

PRINT 

CHRS ( 34 ) for 

26300 

PRINT 

#2,"output as #";FLN2S;E0LS; 

26305 

' 


26310 

PRI*T 

#2,"61140 print #";FLN2S;“,“;CHRS(34);"62000 rem" ; 

26311 

PRINT 

CHRS(34) ;" ;eol.. S"; 

26315 

PRINT 

#2,EOL S ; 

26320 

' 


26325 

PRINT 

#2,-61150 input";CHRS(34) -."Enter variable name: 

26326 

PRINT 

CHRS(34);",vb..S"; 

26330 

PRINT 

#2,E0LS; 

26335 

' 


26340 

PRINT 

#2,"61160 if vb..S=";CHRS(34);CHRS(34); 

26341 

PRINT 

" then goto 61230";E0LS; 

26345 

' 


26350 

PRINT 

#2/61170 vln..!=vln..!+10’*;E0LS; 

26355 

' 


26360 

PRINT 

#2/61180 print #” ;FLN2S“ ,StrS(vln..!);" ;CHRS(34) ; 


26361 

26365 

26370 

26375 

26380 

PRINT " print p..S/; 

PRINT #2, CHRS (34); ” ;chrS (34); vb.. S / ; CHRS (34); H = "; CHR $ (34); 

PRINT #2,";chrS(34);vb..S;eol..S;";E0LS; 

PRINT #2/61190 vln..!=vln..1+10"; EOL $; 

26385 



26390 

PRINT #2/61200 print # 

“;FLN2S;“,strS(vln..!);";CHRS(34); 

26391 

PRINT" if pr..% then 


26395 

PRINT #2," print #";FLNS;",";CHRS(34);";chrS(34);vb..S;"; 

26396 

PRINT CHRS(34) 


26400 

PRINT #2,CHRS(34) / ;chrS(34);vb..S;eol..S;";E0LS; 

26405 

• 


26410 

PRINT #2/61210 vln..! *vln.. !+10";E0LS; 

26415 

• 


26420 

PRINT #2/61220 goto 61150";E0LS; 

26425 

• 


26430 

PRINT #2/61230 print #" ;FLN2S/," ;CHRS(34); "63000 return"; 

26431 

PRINT CHRS(34); 


26435 

PRINT #2,";eol. .S/;E0LS; 

26440 

' 


26445 

PRINT #2,"61240 close # 

";FLN2S;E0LS; 

26450 

• 


26455 

PRINT #2,"61250 chain merge ";CHRS(34);0RVS;":"; 

26456 

PR I NT"variable.mrg"; 


26460 

PRINT #2,CHRS(34)/,ln. 

.!+l,all,delete 62000-63000";E0LS; 

26465 

* 


26470 

PRINT #2,"61260 return" 

;E0LS; 

26475 

• 


26480 

PRINT #2/62000 rem";E0LS; 

26485 

PRINT #2/63000 return" 

;E0LS; 

26490 

• 


26495 

PRINT #2/63010 input"; 

CHRS(34) /Please enter the line"; 

26496 

PRINT" number where "; 


26500 

PRINT #2/ the trace "; 


26505 

PRINT #2,"will begin: " 

;CHRS(34);",an..S:if (val(an..S)<10"; 

26506 

PRINT" or val(an..S)"; 


26510 

PRINT #2/>59999) and an.. S<>";CHRS(34) ;CHRS(34); 

26515 

PRINT #2/ then print"; 

CHR$(34);"Invalid entry!";CHRS(34); 

26520 

PRINT #2,":goto 63010 else if an..S=";CHRS(34);CHRS(34); 

26521 

PRINT" then begin..!="; 


26525 

PRINT #2,"first..! else beg in..!=val(an..S)";E0LS; 

26530 

' 


26535 

PRINT #2,"63020 input"; 

CHRS(34)/Please enter the line"; 

26536 

PRINT" number where "; 


26540 

PRINT #2 " the trace "; 


26545 

PRINT #2,"will stop: "; 

CHR $(34);",an..S:if (val(an..S)<10"; 

26546 

PRINT" or val(an..S)"; 


26550 

PRINT #2,">59999) and an.. S<>**;CHRS(34) ;CHRS(34); 

26555 

PRINT #2/ then print"; 

CHRS (34)/ Invalid entry!" ;CHRS (34); 

26560 

PRINT #2,":goto 63010 else if an..S=";CHRS(34);CHRS(34); 

26561 

PRINT" then stop..! 3 "; 


26565 

PRINT #2/ last..! else 

stop..!=val(an..S)“;E0LS; 

26570 

• 


26575 

PRINT #2/63030 if beg in..! >stop..! then swap"; 

26576 

PRINT" begin..!,stop..! 

" ;E0LS; 

26580 

• 


26585 

PRINT #2/63040 return 


26590 

• 


26595 

PRINT #2/63500 close # 

";FLNS;EOL5 

26600 

• 


26605 

PRINT #2/63510 open "; 

CHRS(34) ;DRVS;":" / trace.dbg"; 

26606 

PRINT CHRS(34); 


26610 

PRINT #2," for append as #";FLNS;E0LS; 

26615 

' 


26620 

PRINT #2/63520 return" 

jEOLS; 

26625 

• 


26630 

PRINT #2/63600 close # 

";F LN S;EOL S; 

26635 

* 


26640 

PRINT #2/63610 open "; 

CHRS(34);“lpt1:";CHRS(34); 

26641 

PRINT #2," for output as #";FLNS;E0LS; 

26650 

' 


26655 

PRINT #2/63620 return" 

;E0LS; 

26660 

• 


26665 

' Ask if to continue 


26670 

• 


26675 

CLOSE 


26680 

PRINT 


26685 

PRINT 


26690 

INPUT"Do you wish to run the trace version of your program";ANSS 

26695 

ANS$=LEFTS(ANSS,1) 


26700 

IF ANSS="Y" OR ANSS="y" 

THEN RUN DRVS+":"+FILENAMES+"."+"dbg" 

26705 

END 
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BOB SMITH AND TOM PUCKETT 


Time on Your Hands 


A Patch to DEBUG.COM 

ny programmer who has ever had 
DEBUG unexpectedly display an 
instruction out of nowhere and then 
ignore his every attempt to return 
from Oz would like an explanation of 
what may have befallen him, in addi¬ 
tion to a remedy. 

Every now and then DEBUG 
may act irrationally, even turning 
belly up, through no fault of the 
user's. This can happen because of an 
idiosyncrasy in the interaction be¬ 
tween Single-Step Interrupts (SSIs) 
and Asynchronous Interrupts (ASls). 
The SSI (interrupt 01H) is used by 
DEBUG to regain control after each 
instruction is executed. It is con¬ 
trolled by the setting of the trap flag 


in the 8088 flags register. When DE¬ 
BUG sets the trap flag on, an SSI is 
signaled after the next instruction. 
Because DEBUG has stolen that SSI, 
it can single-step through the code. 

ASIs (interrupts 08H through 
OFH) are used by external devices to 
signal that some event has occurred 
that needs attention. "Asynchronous" 
here means the interrupt can be sig¬ 
naled at any time during the execu¬ 
tion of the code (for example, press¬ 
ing a key is an asynchronous inter¬ 
rupt) and is independent of that exe¬ 
cution. In contrast, synchronous in¬ 
terrupts are invoked by explicit refer¬ 
ences in the code to the INT instruc¬ 
tion—e.g., invoking a DOS function 
call via INT 21H. The most frequent¬ 
ly arising ASI is the timer interrupt, 



Debug patch 




Figure 1: 

Outside DEBUG—ASI 
Occurs. Asynchronous in¬ 
terrupt handling from the 
8088 ’s point of view 


which is signaled at the rate of about 
18.2 times per second. Other such in¬ 
terrupts occur when a key is pressed 
or released or when a serial commu¬ 
nications port, fixed disk, diskette, or 
parallel printer needs service. 

DEBUG's problem appears when 
an ASI is signaled during the single- 
step execution of an instruction. To 
get some idea of the odds of this hap¬ 
pening, consider that timer interrupts 
are signaled once every 54,925 micro¬ 
seconds and the execution time of a 
single instruction is at most about 40 
microseconds and typically about 1 
microsecond. However, interrupts are 
turned off within the single-step rou¬ 
tine of DEBUG for about another 75 
microseconds, which increases the 
chances of this problem occurring. 
Nevertheless, the odds against such 
an occurrence are about 700 to 1. But 
when it does happen, the user is dead 
in the water. This bug has been the 
subject of much discussion (see refer¬ 
ences 1, 2, 3, 6, 7, and 8 below) and 
has burnt users enough times to war¬ 


rant further investigation. 

Throughout the following discus¬ 
sion I assume that interrupts are ena¬ 
bled (by the STI instruction), since if 
they aren't, ASIs are not acted upon. 
(In fact, it is exactly ASIs that are 
controlled by the CLI and STI in¬ 
structions.) 

When an ASI is signaled, it is 
queued for execution awaiting com¬ 
pletion of the current instruction. 

This task is performed by a system- 
board chip called the Programmable 
Interrupt Controller (PIC), an Intel 
8259A. The PIC manages all the ASIs 
and orders them by priority. As set 
up by BIOS, the highest priority goes 
to the timer interrupt (used by BIOS 
to keep the time-of-day current), fol¬ 
lowed in order by service to the key¬ 
board, serial communications, fixed 
disk, diskette, and parallel printer. 

(For a more detailed discussion of the 
PIC, see "Interrupts and the IBM 
PC," parts 1 and 2, by Chris Dunford, 
PC Tech Journal, November/Decem¬ 
ber and January issues.) 

The priority of different inter- 
upts comes into play when an ASI is 
signaled while another ASI is being 
serviced. The PIC queues for later ex¬ 
ecution ASIs of equal or lower priori¬ 
ty than the one currently being ser¬ 
viced. However, if an ASI of higher 
priority comes along before the pre¬ 
vious ASI has finished, the new ASI 
is acted upon immediately (interrupt¬ 
ing the current ASI). Because the PIC 
is keeping track of interrupts of equal 
or lower priority that are pending, it 
needs to be told when they may be 
passed to the 8088 for servicing. This 
detail is part of the responsibility of 
the block of code associated with 
each ASI (called an interrupt han¬ 
dler). Each ASI handler must send to 
the PIC an End-Of-Interrupt (EOI) 
message to clear the current ASI from 
the PIC's slate. 

Figure 1 diagrams the above se¬ 
quence from the point of view of the 
8088. After Instruction A completes 
execution, the ASI is acted upon. The 
8088 processor pushes onto the stack 
the current flag settings along with 


148 


PC Tech Journal 
























































Isliliiiflillii 




* 2G15 O’TojSie Ave., San Jose,' C 

j. '• ■ (408J-943-05967 Telex::3. 

XVBruss?js-, Belgium, (32) (2),-513,87 94/4 


•^ .•V A.’Vx'v -V-- 

Waterloo, Box 2, 
■lex: 63,234 CTEC 

^tj^SE^CE CARD ‘ 


‘XTVare traclei 
il^usiness^VJa 


mm- -mm 

p 6fl COCK MM* 

• ^^r,hJC» *f’5MCOff'P Ut * t SS*8tSS5*»S! 

V * 
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DEBUG Trace command entered 
SSI pending 



the address (segment and offset) of 
the next instruction (Instruction B). 
Next, the Interrupt Flag (IF) and Trap 
Flag (TF) are set to zero (disabled), 
and the ASI handler is invoked. 
Sometime during execution, the han¬ 
dler sends an EOI to the PIC. When 
it completes execution, it restores the 
flags and resumes execution at the 
point of interruption. 

Figure 2 shows how DEBUG uses 
the SSI. As mentioned above, the SSI 
is controlled by the setting of the 
Trap Flag in the flags register. When 



Figure 2: 

Old DEBUG—No ASI 
Occurs. DEBUG’s use of 
the single step interrupt 


Instr A 


DEBUG is asked to single-step 
through code (via the TRACE com¬ 
mand), it turns on the Trap Flag and 
branches to the next instruction (In¬ 
struction A in figure 2) through the 
use of one instruction (an IRET). The 
SSI is defined to take effect only after 
the instruction following the one that 
sets the Trap Flag. Thus Instruction 
A is executed, and the SSI is acted 
upon again. At that time, the proces¬ 
sor pushes onto the stack the flags 
and CS and IP of the next instruction 
in the program (Instruction B), turns 
off the Trap and Interrupt Flags, and 
then invokes the SSI handler. 

This handler, which resides in¬ 
side DEBUG, looks up the stack for 
the address of the next instruction 
(Instruction B) ; displays the registers, 
flags, and mnemonic for the instruc¬ 
tion,- and waits for keyboard input. 
Another TRACE command to DE¬ 
BUG reenables the Trap Flag and re¬ 
sumes execution with Instruction B. 
An SSI is recognized once again after 
that instruction is completed, and the 
process repeats. 

Fine so far, but what happens if 
while DEBUG is single-stepping 
through the program, an ASI and an 
SSI occur "simultaneously"? It might 
seem hard to believe that, in a system 
with a 4.77-Mhz processor clock, any 
two events could take place at the 
same time. Actually, all that is neces¬ 
sary for simultaneity is for the ASI to 
materialize during a certain time 
span. This span includes the execu¬ 
tion of an instruction in the program 
(which may take anywhere from 0.5 
to 40 microseconds) and any time im¬ 
mediately preceding the instruction 
during which interrupts are disabled 
(in this case, it's about 75 microsec¬ 
onds to restore registers and such, 
courtesy of DEBUG). Although it's 
not likely that such a coincidence 
would occur, it can happen. The 
question then arises, which interrupt 
handler is invoked? The unexpected 
answer is that both are. 

As diagrammed in figure 3, the 
ASI handler is invoked first, and then 
before a single instruction in that 
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CONVERT YOUR PRINTER 
INTO A DIGITAL PLOTTER 




Symbol Sets 
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PLOTCALL is a graphics system that pro¬ 
cesses standard plotter instructions into a 
form that can be printed on over 20 dot 
matrix printers. This is not another print 
screen program; presentation quality graphics 
are created directly on the printer to achieve 
the maximum resolution possible. (120 x 
216 dots per inch for Epson printers) 

PLOTCALL includes 17 symbol sets for 
sign making and plot labeling. Symbol sets 
may be altered, or create your own! Character 
strings may be created from any symbol set, 
rotated to any angle, and scaled to any 
size. 

Plots can be created from any language or 
from digitized data. An interactive plot 
debugging program allows you to preview a 
plot on the screen before sending it to the 
printer. 

All plots in this ad were created with 
PLOTCALL on an Epson printer. No ad¬ 


ditional hardware is required, not even the 
color graphics card! 

Also included are the following easy to use, 
interactive programs that utilize the 
PLOTCALL system: 

SURF creates high resolution three dimen¬ 
sional surface plots with hidden line removal. 

TOPO creates contour maps using the 
same data as SURF. TOPO uses the 
character routines in the PLOTCALL system 
to provide inline contour labels. 

GRAFIT creates charts and graphs of all 
types - XY graphs, bar charts, pie charts, 
and line graphs. 

IBM PC or compatible with a minimum of 
128K of memory and a dot matrix printer 
with graphics option are required. 

ENTIRE PACKAGE ONLY. $199 

DEMO DISK (include printer model). $10 



Business Graphics 



Program Output 



VISA AND MASTER 
CARD ACCEPTED 


To order or obtain further information, contact: circle no. 244 on reader service card 


GOLDEN SOFTWARE, F.O. Box 281, Golden, CO 80402 - (303) 279-1021 


























































































Debug patch 




Figure 3: 

Old DEBUG—ASI Occurs. 
Simultaneous ASI and SSI 
in unpatched DEGUB 


handler is executed, the SSI is recog¬ 
nized and its handler invoked. What 
about the PIC and its orderly queue 
of interrupts? The SSI is not an ASI, 
so it is not managed by the PIC. 

When this happens, you and 
Toto know you're not in Kansas any¬ 
more because the instruction dis¬ 
played by DEBUG is not the next 
one in the routine (which is Instruc¬ 
tion B in figure 3). Instead, DEBUG 
displays the first instruction in the 
ASI handler (Instruction C) ; after all, 
that's the one whose address was 


pushed onto the stack before the SSI 
routine was called in DEBUG. For ex¬ 
ample, if it's the timer interrupt in¬ 
volved, Instruction C is an STI at lo¬ 
cation F000:FEA5 in BIOS (the ad¬ 
dress may vary in another BIOS). DE¬ 
BUG then waits for keyboard input, 
which may never be heard. 

Here it becomes important which 
ASI was signaled. Let's assume it was 
the timer interrupt. The routine was 
suspended by that interrupt, which 
was in turn immediately suspended 
by the SSI. We're now in DEBUG 
waiting for keyboard input. 

The PIC remembers that it re¬ 
ceived a timer interrupt and won't 
budge until one of two events occurs: 
the signaling of a higher-priority in¬ 
terrupt or the arrival of an EOI to 
clear the timer interrupt. The timer 
interrupt has the highest priority, 
however, so the former event is ruled 
out. The handler for the timer inter¬ 
rupt has been suspended, so no EOI 
will be forthcoming. Stalemate. So, al¬ 
though the user may be dancing on 
the keys, the PIC politely queues his 
requests instead of acting upon them, 
because the keyboard interrupt is of 
lower priority than the timer inter¬ 
rupt. To return from Oz, the user 
must power off and then on. 

If the suspended ASI is other 
than the timer interrupt, the situa¬ 
tion is the same as described above, 
except that the PIC won't politely tell 
the keyboard interrupt to wait in 
line, because that ASI is higher in 
priority than the one that is sus¬ 
pended. However, although the key¬ 
board entry makes it through to DE¬ 
BUG, the right move to make next 
might not be clear,- execution was un¬ 
expectedly suspended before the first 
instruction of the ASI handler—not 
before the next one in the program. 
Should the user type Go while set¬ 
ting a breakpoint back in the pro¬ 
gram or should he gamely single-step 
his way through an ASI handler? 

Fortunately, there's a way out of 
this predicament. The patch to DE¬ 
BUG listed below checks to see if the 
point of interruption is at the first in- 
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For your IBM/PC 

mbp COBOL: 

4 times faster; 
and now with 


SOKT& CHAIN 





GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


Microsoft 

COBOL 


mbp 

COBOL 


Level IP 
COBOL 


R-M** 

COBOL 


mbp COBOL can be summed up 
in one word: fast. 

Because it generates native 
machine language object code, the 
mbp COBOL Compiler executes 
IBM/PC* programs at least 4 times 

faster (see chart). Fast also describes our new SORX which can sort four- 
thousand 128-byte records in less than 30 seconds. A callable subroutine or 

stand-alone, 9 SORT 
control fields can be 
specified. And our new 
CHAIN is both fast and 
secure, conveniently 
transferring control from 

one program to another, passing 233 parameters. Plus, new 
extensions to ACCEPT & DISPLAY verbs give better, faster 
interactive programming. 


128Ksystem with hard disk required. ’IBM/PC is an IBM TM; ’’Level II 
is a Micro Focus TM; ”*A Ryan-McFarlandTM; ”” A Microsoft TM. 


mbp COBOL: 
4 times faster. 


The 

complete 
COBOL. 

An Interactive Symbolic Debug Package 
included standard; Multi-Keyed ISAM Structure; 
listing options allow source & object code, map 
& cross-reference checking; GSA Certification 
to ANSI ’74 Level II; mbp has it all. 

It’s no surprise companies like Bechtel, 
Chase, Citicorp, Connecticut Mutual, and 
Sikorsky choose mbp COBOL; make it your 
choice, too. mbp is available at Vanpak Soft¬ 
ware Centers, or direct; just send the coupon, 
or call for complete information-today 

CIRCLE NO. 165 ON READER SERVICE CARD 


mbp Software & Systems 
Technology, Inc. 

7700 Edgewater Drive, Suite 360, Oakland, CA 94621 
Phone 415/632-1555 

Please send complete mbp COBOL information to: 


NAME. 


COMPANY. 
ADDRESS _ 


CITY/STATE/ZIP _ 
PHONE_ 
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DEBUG Trace command entered 
SSI pending 


Instr A 


AS! occurs 


ASI acted upon first 


^pendin g 


Instr B 


SSI acted upon 


SSI acted 
upon 


Push Flags 
Push CS & IP of 
Instr BIF=TF=0 


ASI 

Handler 


Pop IP & CS 
Pop Flags 
IF=TF=1 


Push Flags 
Push CS & IP 
of ASI handler 
IF=TF=0 


Handler 


Pop IP & CS 
Pop Flags 
IF=TF=0 



Figure 4: 

New DEBUG—ASI Oc¬ 
curs. Simultaneous ASI 
and SSI after patch to 
DEBUG 


struction in any of the eight potential 
ASI handlers (08H through OFH). If 
so, it resumes execution at the point 
of interruption in the ASI handler 
with the Trap Flag off (that is, not in 
single-step mode). If not, it executes 
the instructions displaced by the 
patch and continues normal execu¬ 
tion of DEBUG. Note that all ASIs 
are treated alike even though not all 
of them need have handlers imple¬ 
mented. The above sequence is dia¬ 
grammed in figure 4. 

The downside risk of this patch 
is small. Note from figure 4 that in 
this situation, the new version of DE¬ 
BUG simply fails to trace Instruction 
B. To be sure, that instruction is exe¬ 
cuted; it just isn't traced. First the 


DEBUG display for Instruction A 
will appear, then that for Instruction 
C. This situation is similar to what 
happens when tracing an instruction 
that changes a segment register. In 
that case, too, the instruction that fol¬ 
lows is not traced (assuming that the 
8088 chip in the machine does not 
have the bug described in "Tracing a 
Bug in the 8088," by Will Fastie, PC 
Tech Journal, September/October, 
1983). One other downside risk is 
that it is impossible to trace through 
an ASI handler that is explicitly 
called in the code (occurrences of 
INT 08H through INT OFH). Howev¬ 
er, because such handlers are general¬ 
ly invoked only asynchronously, that 
shouldn't be a problem. 

In reference 2, Stephen Baum¬ 
gartner presents another approach to 
solving this problem. His patch 
checks the PIC's in-service register to 
see if any ASIs are being serviced. If 
one is, the trace display is skipped 
and execution continues in the caller 
(which should be an ASI handler). 

The downside risk of his patch is also 
small. Its only flaw is that the patch, 
by having read the in-service register, 
may change the state of the PIC. This 
may present a problem only if the 
user is tracing code that reads the in¬ 
terrupt request register, another of 
the PIC's registers. Otherwise, both 
patches solve the problem. 

Patch to DOS 1.10 Version 
of DEBUG 

A listing of a session incorporating 
this patch appears in listing 1. This 
text consists of the commands to DE¬ 
BUG to modify a copy of itself. As 
with any patch, first copy the pro¬ 
gram to be modified to another dis¬ 
kette. Never modify the original. 

It may be desirable to change the 
two name (n) commands to suit a par¬ 
ticular system. The first one (N DE- 
BUG.COM) names the file to be , 
loaded. If the copy to be modified is 
on a different drive, insert the drive 
letter, as in N BtDEBUG.COM. The 
second command (N DBG1FIX.COM) 
names the modified file. This file can I 
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PC NEWS FROM CMC 


Personal Telephone Management 

Mainframe Technology at the PC Level 

Written by Isaac M. Alderidge 


BELLEVUE, WA—A manager plans to 
use it to track progress of his sales people 
while he’s away on business trips. 

A research center will use it to do tele¬ 
phone polling. 

A stockbroker says she can use it to 
call her clients with the day’s market 
trends and take orders after hours. 

No, it isn’t an executive secretary. And 
it isn’t a hard-working telephone 
receptionist. 

It’s a system known as personal tele¬ 
phone management and several industry 
analysts are claiming this type of applica¬ 
tion could become one of the main uses of 
the personal computer in the near future. 

Enthusiastic Response 

CMC International, a five-year-old 
public company specializing in peripheral 
products for the IBM® PC has introduced 
what it believes to be the first such system 
for the personal computer. After two years 
in development and testing the company 
is set to ship its first pc-DIAL/LOG™ pro¬ 
duction models. The product received an 
enthusiastic welcome at its recent unveil¬ 
ing to analysts and the press. 

“Almost everyone who has seen the 
product comments on how they can use 
pc-DIAL/LOG,” says Gerald Jones, CMC 
International executive vice president “Ac¬ 
ceptance is unbelievable. Computer stores 
are anxious to get pc-DIAL/LOG on their 
shelves. Many OEM and system houses 
have signed orders and are rushing to 
bundle the product with pc-based hard¬ 
ware. People realize the impact this type of 
technology brings to the pc market.” 

CMC’s Entry 

The CMC device, an expansion-type 
circuit board with software is designed to 
run on the IBM® PC or compatible compu¬ 
ters. With pc-DIAL/LOG installed the com¬ 
puter is able to perform a number of 
telephone functions including digitally 
recording, saving, and sending voice 
messages. CMC’s method allows exact 
reproduction of the user’s voice. 

Priced at under $1,000, the product 
offers capabilities similar to much and 
more complicated systems which range 
from $2,500 to $50,000. Although primarily 
designed for business, its low cost also 
makes it practical for home use. 



Much of CMC advertising centers around this visual 
depicting the fusion of telephone, voice and the IBM PC. 


Huge Consumer Base 

Markets include the medical, legal and 
accounting professions, stock brokers, 
sales organizations, and a variety of small 
companies and Fortune 1000 depart¬ 
ments, according to market studies. 

Applications include message distribu¬ 
tion, appointment reminders, telephone 
marketing, polling, and research. 

“We see this as a tool to increase the 
productivity of anyone who uses the tele¬ 
phone a lot,” says Jones. 

Efficiency experts have long recog¬ 
nized that “phone tag” is the biggest sin¬ 
gle waste of an executive’s time. Research 
shows only about a third of business calls 
reach the intended party on the first try. 

“Personal telephone management has 
exciting potential for early and widespread 
acceptance very much like word process¬ 
ing for micros had five years ago,” says 
Jones. “It’s a natural and logical step in the 
evolution of personal computer usage.” 

Powerful 

Take a task as mundane as that of noti¬ 
fying club members of an upcoming meet¬ 
ing as an example of pc-DIAL/LOG’s 
electronic wizardry. 

Press a few buttons and the peripheral 
calls the list of participants with a mes¬ 
sage informing them of the date. It makes 
its calls within certain predetermined 
hours and before a certain deadline. It 
keeps trying to reach people until suc¬ 
cessful or until instructed to stop. It also 
logs and organizes responses by recog¬ 
nizing the touch tones each person inputs 
—for instance, “1 ” if they can make it and 


a “3” if they’ll be absent. 

It will not only answer the phone, but 
can let specific callers with special ID 
numbers access individual messages. It 
can screen calls letting only certain per¬ 
sons through. Plus, it can even forward 
important calls to a remote location. 

Requirements 

CMC’s pc-DIAL/LOG requires an 
IBM® PC or equivalent with 192K bytes of 
RAM and dual floppy disks. A telephone is 
used for recording. The package comes 
complete with hardware, software, man¬ 
ual, necessary phone cables and a tele¬ 
phone key-pad guide for remote access 
of functions. 

Hard disk subsystems like CMC’s 
TARGA™ or hard disk-equipped compu¬ 
ters like the IBM® XT can further enhance 
the peripheral by providing more space 
for storing voice messages. 

CMC’s device is designed for simple 
plug-in installation. Software is easy to 
understand. Operation is menu driven 
which means all functions are displayed 
on the screen at the same time. 

At a glance, a pc-DIAL/LOG owner 
sees who has called, at what time, what 
messages were sent and received, how 
much recording time remains and so 
forth. 

Continuing R & D 

Company officials indicate the 
pc-DIAL/LOG marks CMC’s further diver¬ 
sification into advanced pc technology. 
The company will announce more peri¬ 
pherals in coming months but declined to 
be more specific. 

Meanwhile, CMC believes they have a 
winner and the enthusiasm of another 
electronics company executive seems to 
validate their belief. 

“It’s neat! pc-DIAL/LOG frees me from 
the telephone when I have more important 
things at hand. It makes me more 
productive.” 

For information on pc-DIAL/LOG con¬ 
tact CMC International at 1 -800-262-4685. 
(1 -206-885-1600 in Washington.) Reprints 
of this article are available from CMC. ■ 

TARGA is a trademark of CMC International. 

IBM is a registered trademark of International 
Business Machines. 

©1984 CMC International, Inc. 
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take on any name but must remain a 
.COM file. If the input and output 
files are to be the same, the second 
name command may be omitted. 

Except for the segment numbers 
(displayed as xxxx) and the com¬ 
ments preceded by a semicolon, the 
output should identically match that 
of listing 1. To further ensure cor¬ 
rectness, try setting Ctrl-PrtSc on to 
send each line to the printer as it is 
entered; the output can then be 
checked against listing 1 before the 
changed routine is written to disk. If 
it matches the listing, rename the 
new file DEBUG.COM. 

Patch to DOS 2.00 Version 
of DEBUG 

DOS 2.00 allows redirection of I/O, 
which can simplify this task. Create a 
file (say DBG2FIX.IN) that contains 
the text listed in listing 2. The text 
consists of the commands to DEBUG 
to modify a copy of itself. Never 
modify the original copy. 

The two name commands may 
be changed as in the discussion 
above. Note that listing 2 indicates 
two places to insert a blank line in 
the file,- these blank lines tell DE¬ 
BUG there are no more instructions 
for the assemble command. 


To invoke the input file, use 

DEBUG < DBG2FIX.IN 

Listing 3 contains the output of such 
a session. To capture the output to 
compare against listing 3, use 

DEBUG <DBG2FIX.IN > 
DBG2FIX.OUT 

Note that it's important to enter a 
space before the right caret, which re¬ 
directs the output. Again, except for 
the segment numbers (displayed as 
xxxx) and the comments preceded by 
a semicolon, the output should iden¬ 
tically match that of listing 3. If 
everything tallies, rename the new 
file DEBUG.COM. 

With these techniques, DEBUG 
will behave rationally even when 
ASIs and SSIs overlap, allowing pro¬ 
grammers to spend more time pro¬ 
gramming and less time trying to fig¬ 
ure out how to return from Oz. 


Bob Smith is president of Qualitas, Inc., an 
IBM PC software vendor located in Bethesda, 
Maryland. Tom Puckett is a senior systems 
programmer for STSC, Inc. in southern New 
Mexico. His primary responsibility is support 
software for STSC's products for the IBM PC 
and similar machines. 


Listing 1 DOS 1.10 DEBUG Patch Session 


A>DEBUG 

-N DEBUG.COM ; MODIFY IF INPUT ON ANOTHER DISK 

•L ; LOAD THE NAMED FILE 

-N DBG1FIX.COM ; MODIFY IF OUTPUT ON ANOTHER 

; DISK OR YOU WISH TO USE ANOTHER NAME 
" u 852 L 4 ; ENSURE YOU HAVE THE CORRECT LOCATION 

XXXX:0852 33C0 XOR AX,AX 

XXXX:0854 8E08 MOV DS.AX 

_E 852 ; ENTER THE CALL TO THE PATCH AREA 

XXXX:0852 33.E8 CO.50 8E.12 D8.90 

852 L 4 ; ENSURE CODE ENTERED CORRECTLY 

XXXX:0852 E85D12 CALL 1AB2 

XXXX:0855 90 NOP 

-E 1AAE 20 00 00 00 ; ENTER THE DATA 

-D 1AAE L 4 ; ENSURE DATA ENTERED CORRECTLY 

XXXX:1AAE 2000 
XXXX:1AB0 00 00 

-E 1AB2 53 51 57 06 C4 3E AE 1A A1 62 18 8B IE 60 18 B9 08 00 

-E 1AC4 26 3B 05 75 09 26 3B 5D 02 75 03 E9 08 ED 83 C7 04 

-E 1AD5 E2 ED 07 5F 59 5B 33 CO 8E D8 C3 

-U 1AB2 L 2E ; ENSURE C00E ENTERE0 CORRECTLY 

XXXX:1AB2 53 PUSH BX 

XXXX:1AB3 51 PUSH CX 

XXXX:1AB4 57 PUSH 01 

XXXX:1AB5 06 PUSH ES 

XXXX:1AB6 C43EAE1A LES DI,[1AAE] 
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CIRCLE NO. 183 ON READER SERVICE CARD 


INDEPENDENT STORE IN NYC 
DEDICATED TO IBM* PC SOFTWARE AND PERIPHERALS 


IN STORE WE DEMONSTRATE MOST PRODUCTS WE SELL—BY APPOINTMENT ONLY 

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI. 

10:00 A.M.-4:00 PM. E.S.T. SAT. 

Terms, conditions and prices differ in our store. 
PC LINK, CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018 


HELIX BUBBLE MEMORY BOARDS.CALL 

PEGASUS HARD DISKS..CALL 


BUSINESS SOFTWARE 


ALPHA SOFTWARE 

DATA BASE MANAGER II. $205.00 

EXECUTIVE PACKAGE 109.00 

MAILING LIST. 79.00 

TYPE FACES. 89.00 

ASHTON-TATE 

dBASE II (PC DOS). 389.00 

BOTTOM LINE STRATEGIST. 299.00 

FINANCIAL PLANNER. 399.00 

FRIDAY. 199.00 

CACTUS SOFTWARE 

COLOGRAPHY. 79.00 

CONTINENTAL 

HOME ACCOUNTANT PLUS. 85.00 

ULTRA FILE. 139.00 

TAX ADVANTAGE. 45.00 

PROPERTY MANAGEMENT. 319.00 

FOX & GELLER 

D. GRAPH. 189.00 

DIUTIL. 69.00 

GRAFOX. 209.00 

OZ. CALL 

QUICKCODE. 189.00 

HARVARD SOFTWARE 

HARVARD PROJECT MANAGER. CALL 

HAYES 

SMARTCOM II. 89.00 

HOWARD SOFTWARE 

REAL ESTATE ANALYZER. 180.00 

INNOVATIVE SOFTWARE 

TIM III. 329.00 

I U S 

ACCOUNTING AR.AP/GL. CALL 

INVENTORY CONTROL. CALL 

ORDER ENTRY. CALL 

PAYROLL. CALL 

EASY WRITER ll/SHELLER/MAIL .... CALL 

EASY FILER. 240.00 

EASY PLANNER. 169.00 

LINK SYSTEMS 

DATAFAX. 159.00 

LOTUS DEVELOPMENT CORP. 

LOTUS 1 -2-3. (NO MAIL ORDERS).. CALL 

MICRO DATA BASE 

KNOWLEDGE MAN. CALL 

MICRO PRO 

INFOSTAR. CALL 

WORDSTAR. CALL 

WORDSTAR PROFESSIONAL. CALL 

MICROSOFT 

MULTIPLAN. 179.00 

COMPILERS. CALL 

NORTH AMERICAN BUSINESS 

MEMORY SHIFT. 69.00 

NORTON COMPUTER 

NORTON UTILITIES. 55.00 

PC SOFTWARE 

CREATABASE. 65.00 


PEARL SOFT 

PERSONAL PEARL. CALL 

ROSE SOFT 

PROKEY 3.0. 89.00 

SOFTWARE ARTS 

TK SOLVER. 209.00 

FINANCIAL MANAGEMENT. 79.00 

MECHANICAL ENGINEERING. 79.00 

SOFTWARE SYSTEMS INC. 

MULTIMATE. 289.00 

SORCIM 

SUPERCALC III. 239.00 

VISICORP 

VISICALC FOUR. 155.00 

DESKTOP PLAN. 190.00 

VISIFILE. 190.00 

VISITREND VISIPLOT. 190.00 

VISIWORD. 190.00 

DISK DRIVES 

TANDON TM 100-2 . 225.00 

TANDON TM 50-2. 450.00 

TANDON 10 MB HARD DISK. CALL 

MULTIFUNCTION BOARDS 

PARADISE SYSTEMS MDC. CALL 

64 RAM CHIPS. 55.00 

AST CARDS. CALL 

QUADBOARD CARD. CALL 

AMDEK MAI CARD. CALL 

PC MOUSE. CALL 

FTG LIGHTPEN. CALL 

PLANTRONICS COLOR PLUS CARD .. . CALL 

HERCULES. CALL 

PRINCETON GRAPHICS. CALL 

ENTERTAINMENT & EDUCATION 

ATI TRAINING PACKAGES. ea. 55.00 

ATTACK ON ALTAIR. 29.00 

COMPUTER FACTS IN 5. 22.00 

CONQUEST. 29.00 

DEADLINE. 37.00 

DIGGER. 29.00 

THE EXTERMINATOR. 29.00 

FLIGHT SIMULATOR. 35.00 

FRIENDLY ARCADE. 32.00 

FRIENDLY PC INTRO SET. 32.00 

FROGGER. 25.00 

GORGON. 29.00 

HIDE & SINK. 22.00 

HI RES #4. 27.00 

MOON BUGS. 29.00 

MY LETTERS, NUMBERS & WORDS ... 32.00 

PC CRAYON. 39.00 

PC TUTOR. 49.00 

PINBALL. 32.00 

PLANET FALL. 39.00 

SERPENTINE. 25.00 

SPACE STRIKE. 25.00 

SPINNAKER SERIES. CALL 

STAR CROSS. 29.00 

SPYDER. 29.00 

STYX. 29.00 


SUSPENDED. 39.00 

TACHYON. 29.00 

WITNESS. 39.00 

WIZARDY. 49.00 

ZORK I. II. Ill. ea. 27.00 

ZURAN DEFENDER. 25.00 

FUNTASTIC 

BIG TOP. 28.00 

COSMIC CRUSADERS 28.00 

MASTER MINER. 28.00 

SNACK ATTACK. 28.00 

ACCESSORIES 

CURTIS PRODUCTS 

DISPLAY PEDESTAL. $50.00 

MONO CABLE. 38.00 

KEYBOARD CABLE. 30.00 

SYSTEM STAND. 17.00 

DIABLO RIBBON. 5.50 

EPSON TWIN PAK RIBBONS 70/80 .... 20.00 

FLIP N FILE. - 24.50 

KRAFT JOYSTICK. 39.00 

DISKETTE CASES. 2.95 

DESKTOP PRINTER STANDS. CALL 

KEYBOARD DRAWER. 75.00 

CRT, D/DRIVE & KEYBRD COVERS .... CALL 
HAYES MACH III JOYSTICKS. 39.00 

MONITORS 

AMDEK 310A. $175.00 

COLOR 11+. CALL 

PRINCETON GRAPHIC HX-12. 489.00 

SR-12. CALL 

ZENITH RGB MONITOR. 525.00 

MODEMS 

HAYES SMART MODEM. $205.00 

HAYES SMART MODEM 1200. 479.00 

HAYES SMART MODEM 1200B. 425.00 

DISKETTES 

DYSAN 

S.S. D.D. $30.00 

D.S. D.D. 39.00 

MAXELL 

S.S. S.D. 27.00 

D.S. D.D. 38.00 

VERBATIM (5 year warranty) 

21144 HEAD CLEAN KIT. 10.50 

S.S. D.D. 26.00 

D.S. D.D. 35.00 

PRINTERS 

DIABLO P32 D-MATRIX. CALL 

DIABLO 630. CALL 

DIABLO 630 TRACTOR FEED. $249.00 

DYNAX DX-15 OR DX-25. CALL 

C ITHO PROWRITER 10BPI. 399.00 

PROWRITER F10. 995.00 

IDS PRISM 132 COMPLETE. 1499.00 

OKIDATA 92P. 465.00 

93P. 699.00 

SILVER REED EXP 500 . 439.00 

SILVER REED EXP 550 . 639.00 

TOSHIBA PI351. CALL 

EPSON FX SERIES. CALL 

NEC 3550. CALL 

PRINTER CABLE PARALLEL. 29.00 


callTOLL FREE 800-221-0343 


All prices listed in this ad are valid May 1-31, 
1984. All Brands are Registered Trademarks. 
IBM is a Registered Trademark of IBM Corp. 
-TERMS AND CONDITIONS- 


IN NEW YORK CALL 1-212-730-8036 


We reserve the right to repair, replace or return to manufacturer for repair, all goods 
acknowledged faulty or damaged on receipt by customer. Customer must call for Return 
Authorization Number before returning any goods. Prompt attention will be given to all 
damaged and faulty returned goods. Any goods returned for credit are subject to 10% 
restocking charge, plus shipping charge. No returns for credit on any software. Customer 
must deal with the manufacturer directly if the customer finds any false claims made by 


the manufacturer. All goods are shipped U PS. only. Add 2% of price, or minimum of $3.00 
for shipping. We do not ship C.O.D. Please allow one to two weeks for personal or 
corporate checks to clear. To expedite shipping send money order, certified cashier's 
check, or charge to your VISA, MasterCard, WE DO NOT Add a Service Charge For Credit 
Card Usage. Prices subject to change without notice. NOT RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 




























































































































































Debug patch 


XXXX:1ABA A16218 

MOV 

AX,[1862] 

XXXX:1ABD 8B1E6018 

MOV 

BX,[1860] 

XXXX:1AC1 B90800 

MOV 

CX.0008 

XXXX:1AC4 26 

SEG 

ES 

XXXX:1AC5 3B05 

CMP 

AX,[DI] 

XXXX:1AC7 7509 

JNZ 

1AD2 

XXXX: 1AC.9 26 

SEG 

ES 

XXXX:1ACA 3B5D02 

CMP 

BX,[DI+02] 

XXXX:1ACD 7503 

JNZ 

1AD2 

XXXX:1ACF E908ED 

JMP 

07DA 

XXXX:1AD2 83C704 

ADD 

DI,+04 

XXXX:1AD5 E2ED 

LOOP 

1AC4 

XXXX:1AD7 07 

POP 

ES 

XXXX:1AD8 5F 

POP 

- DI 

XXXX:1AD9 59 

POP 

CX 

XXXX:1ADA 5B 

POP 

BX 

XXXX:1ADB 33C0 

XOR 

AX,AX 

XXXX:1ADD 8ED8 

MOV 

DS.AX 

XXXX:1ADF C3 

RET 


-R CX 


IF EVERYTHING ABOVE MATCHES 

CX 176F 


TELL DEBUG HOW MUCH DATA TO 

: 1AE0 


WRITE OUT 

-W 


WRITE TO DISK 

WRITING 1AE0 BYTES 



-0 

; 

EXIT TO DOS TO TRY THE PATCH 

A> 




Listing 2 DOS 2.00 DEBUG 
Patch Input 


N DEBUG.COM 
L 

N DBG2FIX.COM 
U 934 L 4 


A 934 
CALL 2E84 
NOP 

U 934 L 4 
A 2E80 
DW 20,0 
PUSH BX 
PUSH CX 
PUSH DI 
PUSH ES 
LES DI,[2E80] 
MOV AX,[2AFA] 
MOV BX.C2AF8] 
MOV CX,8 
ES: 

CMP AX,[DI] 
JNE 2EA4 
ES: 

CMP BX,[DI+23 
JNE 2EA4 
JMP 8B6 
ADD DI,4 
LOOP 2E96 
POP ES 
POP DI 
POP CX 
POP BX 
XOR AX,AX 
MOV DS.AX 
RET 

D 2E80 L 4 
U 2E84 L 2E 
R CX 
2EB2 
W 

Q 


BE SURE THERE'S A BLANK LINE HERE 


ANOTHER BLANK LINE GOES HERE 


8087 SUPPORT and FORTRAN for your PC 


87FORTRAN/RTOS - our adaptation 
of the Intel Fortran-86 Compiler generates in 
line 8087 code using all 8087 data types 
including 80-bit reals and 64-bit intergers. The 
compiler uses the Intel large memory model, 
allowing code/data structures of a full mega¬ 
byte. and supports overlays. Includes RTOS 
and support for one year.$1350 

87PASCAL/RTOS M is Intel’s ISO- 
Standard Pascal with 8087-8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in 
oneof thethreeIntel Memory Models. Includes 
RTOS and support for one year.$1 350 

RTOS DEVELOPMENT PACKAGE 

includes 87FORTRAN. 87PASCAL. PL/M-86. 
Utilities,TXScreen Editorand RTOS.. . $2500 

RTOS— 

REALTIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE 

RTOS is a Micro Ware configured version of 
iRMX-86. Includes ASM-86. LINK-86. LOC-86. 
LIB-86, and the ROM Hex Loader.$600 

OBJ-»ASM'“ - a multipass object module 
translator and disassembler. Produces assem¬ 
bly language listings which include public 
symbols, external symbols, and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
for which source is unavailable.$200 


PC TECH JOURNAL REVIEW: 

“The Micro Ware package is prefer¬ 
able ... it executes the basic opera¬ 
tions more rapidly and Micro Ware 
provides a free update service.” 

87 BASIC “ includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for 
all numeric operations including trigono¬ 
metries. transcendental^ addition, subtraction, 
multiplication, and division.$150 

87MACRO M - our complete 8087 software 
development package. It contains a “Pre-pro¬ 
cessor," source code for a set of 8087 macros, 
and a library of numeric functions including 
transcendentals, trigonometries, hyperbolics, 
encoding, decoding and conversions. . .$150 

87DEBUG“ - a professional debugger with 
8087 support, a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or 
on guarded addresses in RAM.$150 

FOR->BAS “ - a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access 
features such as the RANDOM NUMBER 
GENERATOR. SOUND, PLAY, DRAW and 
SCREEN commands.$150 


8087-3 CHIP $175 

- with 180-day warranty and 8088 exchange. 

64K RAM Upgrade $50 

87/88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs!.$30 

MATRIXPAK™ manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. Includes matrix inversion 
and the solution of simultaneous linear equa¬ 
tions. Callable from MS Fortran 3.2, MS Pascal 
3.2, and Micro Ware 87 MACRO. 87BASIC. and 
RTOS compilers.each $1 50 

MICROSOFT FORTRAN 3.2 

MICROSOFT PASCAL 3.2 These 
new IEEE compatible compilers support both 
double precision and the 8087... each $259 

MICROSOFTC COMPILER includes 


Lattice C and the MS Librarian.$350 

XENIX CALL 

LOGITECH Modula-2/86.$445 

FLOAT87 for MS C Compiler.125 

Multitool Word.269 

SuperSoft Fortran 66.299 

SSS 8087 Support.50 

Computer Innovations C86 V 2.04.345 

STSC APL*r PLUS/PC.545 

87BASIC+.75 

HALO Graphics.125 

GRAPHMATIC.125 

ENERGRAPHICS.295 

Professional BASIC.295 

Kidger Optical Design Program.3000 

COSMOS REVELATION.CALL 

dBASE II.CALL 

SuperCalc III.CALL 

MAYNARD Electronics Boards.CALL 


Micro 

lAlare 


P.O. Box 79 
Kingston, MA 
02364 

(617) 746-7341 


You Can 
TalkToUs! 
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With the ACI CEO unit added 
to your IBM or IBM-compatible 
computer, you get: high-speed 
moss storage one hundred 
times more reliable than tope, 
backup and restore ten 
thousand times foster than 


tope, unlimited off-line 
capacity, and ... the backup 
is free! 

Having on ACI CEO backup 
system means you'll never lose 
valuable data to user error or 
computer breakdown again. 

Dealer applications being accepted. 


Coll now for more information 
on ACI's CEO randomfile 
backup system. 

A Computer 
A\w I Corporation 

Unlimited Data Access Systems 
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LET’S TALK EXPERT-TO-EXPERT 

PC TECH JOURNAL, the only magazine written for sophisticated 
IBM PC users...talks with you expert to expert! 


Do you require a magazine that provides you with the 
insight and knowledge to act as your silent partner 
when developing new programs? Have you needed to 
consult with authorities in telecommunications to 
resolve a nagging problem? Wouldn't a 
second opinion about connecting your 
PC to a main-frame be helpful? With your 
subscription to PC TECH JOURNAL, 
you're harnessing experts in your field... 
experts who will talk to you in the lan¬ 
guage you understand, about the con¬ 
cerns you have...EXPERT TO EXPERT! 

PC TECH JOURNAL is the techno¬ 
logically sophisticated magazine written 
for experts in the field of personal com¬ 
puting like yourself.. .discussing the con¬ 
cerns experts have.. .developing elegant 
programming methodologies only experts 
can understand... covering the whole 
field of IBM PC's with thought-provoking 
articles on communications, distributed 
processing, office automation, network¬ 
ing and programming. 


Subscribe today and save up to 36% off the full 
subscription price, and have PC TECH JOURNAL 
delivered to your home or office every month! From 
One Expert to Another: subscribe today! 


n F(pc 

OURNA 


4S093 


P.O. Box 2966, Boulder, Colorado 80322 


I want to communicate with other experts and professionals about 
1 IBM PC's and compatible machines! Please enter my subscription 

to PC TECH JOURNAL for: 

□ One year (12 issues) □ Two years for □ Three years for 

for $24.97—SAVE 17%! S43.97-SAVE 27%! S57.97-SAVE 36%! 

Mr./Mrs./Ms_ 

Company._ 

Address_ 


please print name in full 


City_ 


-State. 


-Zip- 


Savings based on full one-year subscription price of S29.97. 

Check one: □ Payment enclosed. □ Bill me later. 
Charge my: □ American Express □ Visa □ MasterCard 


Card No_ 

Add S12 a year in Canada and all other foreign countries. Please allow 30 to 60 days for delivery of first issue. 


_Exp. Date_ 





































Debug patch 


Listing 3 DOS 2.00 DEBUG 

Patch Output 

A>UEBUb<DBbZFIX.IN 

-N DEBUG.COM 

-L 

MODIFY IF INPUT ON ANOTHER DISK 

LOAD THE NAMED PROGRAM 

-N DBG2FIX.COM 

MODIFY IF OUTPUT ON ANOTHER DISK 


OR YOU WISH TO USE ANOTHER NAME 

-U 934 L 4 

ENSURE YOU HAVE THE CORRECT LOCATION 

XXXX:0934 33C0 XOR 

AX,AX 

XXXX:0936 8ED8 MOV 

DS.AX 

-A 934 

ASSEMBLE THE CALL TO THE PATCH AREA 

XXXX:0934 CALL 2E84 


XXXX:0937 NOP 

NOP USED AS YOU'RE REPLACING 4 BYTES 

XXXX:0938 


-U 934 L ; 

, ENSURE CODE ENTERED CORRECTLY 

XXXX:0934 E84D25 CALL 

2E84 

XXXX:0937 90 NOP 


-A 2E80 

AT THE PATCH AREA, ASSEMBLE 

XXXX:2E80 DW 20,0 

IN THE DATA AND INSTRUCTIONS 

XXXX:2E84 PUSH BX 


XXXX:2E85 PUSH CX 


XXXX:2E86 PUSH DI 


XXXX:2E87 PUSH ES 


XXXX:2E88 LES DI,[2E80] 


XXXX:2E8C MOV AX,[2AFAJ 


XXXX:2E8F MOV BX,[2AF8] 


XXXX:2E93 MOV CX,8 


XXXX:2E96 ES: 


XXXX:2E97 CMP AX,[DI] 


XXXX:2E99 JNE 2EA4 


XXXX:2E9B ES: 


XXXX:2E9C CMP BX,[0I+2] 


XXXX:2E9F JNE 2EA4 


XXXX:2EA1 JMP 8B6 


XXXX:2EA4 ADD DI ,4 


XXXX:2EA7 LOOP 2E96 


XXXX:2EA9 POP .ES 


XXXX:2EAA POP 01 



XXXX:2EAB 

XXXX:2EAC 

XXXX:2EAD 

XXXX:2EAF 

POP CX 

POP BX 

XOR AX,AX 

MOV DS.AX 



XXXX:2EBI 

RET 



XXXX:2EB2 




-D 2E80 L 

4 


, ENSURE DATA ENTERED CORRECTLY 

XXXX:2E80 

20 00 00 00 



-U 2E84 L 

2E 


ENSURE CODE ENTEREO CORRECTLY 

XXXX:2E84 

53 

PUSH 

BX 

XXXX:2E85 

51 

PUSH 

CX 

XXXX:2E86 

57 

PUSH 

DI 

XXXX:2E87 

06 

PUSH 

ES 

XXXX:2E88 C43E802E 

LES 

DI.C2E80] 

XXXX:2E8C 

A1FA2A 

MOV 

AX.C2AFA3 

XXXX:2E8F 

8B1EF82A 

MOV 

BX.C2AF8] 

XXXX:2E93 

B90800 

MOV 

CX,0008 

XXXX: 2E96 

26 

ES: 


XXXX:2E97 

3B05 

CMP 

AX,[DI] 

XXXX:2E99 

7 509 

JNZ 

2EA4 

XXXX:2E9B 

26 

ES: 


XXXX:2E9C 

3B5D02 

CMP 

BX, [DI+02] 

XXXX:2E9F 

7503 

JNZ 

2EA4 

XXXX:2EAI 

E912DA 

JMP 

08B6 

XXXX:2EA4 

830704 

ADD 

DI,+04 

XXXX:2EA7 

E2E0 

LOOP 

2E96 

XXXX:2EA9 

07 

POP 

ES 

XXXX:2EAA 

5F 

POP 

DI 

XXXX:2EAB 

59 

POP 

CX 

XXXX:2EAC 

5B 

POP 

BX 

XXXX:2EAD 

31C0 

XOR 

AX,AX 

XXXX:2EAF 

8ED8 

MOV 

OS,AX 

XXXX:2EB1 

C3 

RET 


-R CX 



IF EVERYTHING ABOVE MATCHES, 

CX 2E80 



TELL DEBUG HOW MUCH DATA TO 

: 2EB2 



WRITE OUT 

-w 



WRITE TO DISK 

WRITING 2EB2 BYTES 



-Q 


; 

EXIT TO DOS TO TRY THE PATCH 

A> 





SPF/PC™ 

ACTUALLY, there is no comparison. SPF/PC is 
the best full-screen editor available for the IBM 
Personal Computer. 

It looks and works like IBM’s large system SPF 
editor. 

THE ODD-COUPLE™ 

Allows the APPLE and IBM/PC to 
communicate with each other. 

•Connect APPLE to PC, APPLE to APPLE, and PC 
to PC. 

•Transfer any file in either direction. 

•CHAT mode allows direct communications 
through the keyboard. 

•An Equipment Profile allows description of 
your operating environment. 

•Communicate Direct or through a Modem at 
speeds up to 9600 baud (bps). 

•Written entirely in machine language for speed 
and efficiency. 

REQUIREMENTS: 

APPLE — 48K, 1 disk drive, Serial Interface 

IBM — 64K, 1 disk drive, Serial Interface 

•SPF/PC can use up to 786K of memory as workspace. 

•Word processing commands. 

•4-way scrolling. 

•Split screen support. 

•On-line help facility. 

•Can edit up to 240 character records. 

•Monochrome or color supported. 

• Instantaneous screen display. 

• Block Move/Copy/Repeat/Delete/Overlay/Shift/Exclude 
•Automatic line numbering supported. 

•40 user-definable Program Function Keys. 

•Direct interface to DOS'commands for PCDOS 2.0 users. 

• Browse sub-system. 

•Move/Copy sub-system copies any file format. 

•Utilities include: Rename/Delete/Print/Directory list. 

AND MUCH MORE . . . 

UPLOAD/DOWNLOAD sub-system available to SPF/PC users for 
$50.00. 

A Q QC SPF/PC requires 128K, PCDOS, 

| y • \J 0 and 1 disk drive. 

$ 79.95 


For orders and dealer information write or call Rogue River Software, 2822 Tahitian Ave., Medford, OR 97504, 

(503) 779-3002. Mastercard/Visa, Check, or P.O. accepted. Add $5.00 for shipping. Canada $10.00. Foreign $15.00. 

IBM is a registered trademark of International Business Machines, Inc. APPLE is a registered trademark of Apple Computer Inc. 


May 1984 CIRCLE NO. 207 ON READER SERVICE CARD - 

161 



















Arthur A. Gleckler 

IBM'S New 
Alternative To 
Letter-Quality 
Printing 

Owners of IBM 65 or 85 Electronic Typewriters 
can now connect them to their 
PCs with IBM's new Attachment Device 



W hen IBM introduced the PC, 
the only printer that it sold 
was the IBM Personal Computer 
Printer, a dot matrix printer that bore 
a striking resemblance to the Epson 
MX-80 printer. Soon after, IBM added 
the IBM Graphics Printer to its prod¬ 
uct line for the PC. This printer, 
which also uses dot matrix technolo¬ 
gy, is a slightly enhanced version of 
the earlier printer. Although IBM has 
yet to introduce a letter-quality print¬ 
er, it now offers an interesting alter¬ 
native: an interface (or, as IBM calls 
it, an Attachment Device) for con¬ 
necting IBM's Electronic 65 and 85 
typewriters to the PC. 

The Attachment Device is a 
small printed circuit board, installed 
inside the Electronic 65 or Electronic 
85 typewriter, which permits the 
typewriter to be connected to a stan¬ 
dard parallel printer interface in the 
PC. After a simple driver program is 
installed on the PC, the typewriter 
behaves like an ordinary line printer, 
except that it outputs letter-quality 
print. In addition, the typewriter can 
still be used as a typewriter without 
disconnecting it from the computer. 

For people who already own an 
IBM electronic typewriter, the At¬ 
tachment Device is a bargain at $225. 
It is rare that any printer—much less 
one that prints letter-quality type — 
can be found at such a price. IBM is 
apparently trying to capture the in¬ 
terest of businesses that have recently 
converted to word processing on the 
PC but that still own an IBM elec¬ 
tronic typewriter. 

Installation 

Since the typewriter must be opened 
to install the Attachment Device, 

IBM has chosen to have its own cus¬ 
tomer representatives install the de¬ 
vice on site. The price of the inter¬ 
face includes installation, and IBM 
does not require that the typewriter 
be taken to one of its service centers. 
The Attachment Device itself is 


Arthur A. Gleckler is a senior at the Gilman 
School in Baltimore. 
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MULTI FUNCTION & RAM 
EXPANSION 


AST RESEARCH 

SIX PAK PLUS - 64K .$279 

Clock/Calendar, 1 Serial Port, 1 Parallel Port 
(Expandable to 384K + Game Port) 



MEGAPLUS II - Clock/Calendar. $229 

1 Serial Port, (Expandable 
to 512K, 2nd Serial 
Port, 1 Parallel, +1 

Game Port) Incl. research inc. 

Superdrive & 

Superspool 

QjUADRAM 

CORPORATION 

OPTIONS 

64K Ram - 

set of 9 64K chips.$55 

Serial Port #2. $40 

Parallel Port.... $40 

Game Port . $40 

Expansion memory board fO 

for Megaplus II .CALL 

MAYNARD 

MAYNARD ELECTRONICS 

Sandstar™ Series. CALL 

QUADRAM CORP. 

QUADLINK - The IBM-APPLE Link Incl. iJL 

System Software and On-Board Computer M 
with 64K, Game Port, Display Generator, Jr 

Disk Interface.$558■■ 


Introducing 

landon 

Disk storage for your PC. 

5V4" winchester subsystems 

Plug-in-and-run External Winchester Subsystems for IBM PC. The 
following models include enclosure, power supply, controller, cable, 
host adapter and utility software to provide the PC with the power of 
an IBM XT. 

TM 5112 - 10+MB FORMATTED CAPACITY, List $1995. NOW $1495 
TM 5113 - 15+MB FORMATTED CAPACITY, List $2295. NOW $1775 



SOFTWARE UTILITIES FOR IBM® 
FROM TALL TREE SYSTEMS 


J FORMAT-2, WINDRIVE, JETDRIVE, 

JSPOOL & JSORT .each $39 


DISK CONTROLLER FOR ISM® PC 


MAYNARD ELECTRONICS 

FDC SW'- Floppy Drive Controller . $189 

FDC/P8 8" -Floppy Controller. $195 


DRIVES FOR THE IBM® PC 


5V." FULL HEIGHT - Internal Mounting 
Flexible Disk Drives 


MONITORS 


AMDEK 
VIDEO 300 

12" Hi-Res Green. $144 

VIDEO 310A 

12" Amber Monitor. CALL 

COLOR I 

13" Composite Color.$299 

COLOR II 

Hi-Res RGB Monitor. CALL 

PGS 

HX-12 

12" Hi-Res Color (RGB).$499 

1400C 

12" Color Monitor.$325 



PRINTERS 


TANDON 

TM 101-4 


$265 


MODEMS 





SPECIAL-XPRESS 
OKIDATA DOT MATRIX PRINTER 
93 (120 CPS) .$779 

PARADISE SYSTEMS 

Multi Display Card / P.P.$365 


QumeTrak 

142A x 

$205 


FREE BOX OF 5W' FLOPPY 
DISKETTES with each SPECIAL 
XPRESS ORDER 

FOR XPRESS SERVICE 
CALL TOLL FREE 
1-800-632-8515 


DOT MATRIX 


EPSON FX-80 (160cps).... CALL 
FX-100 (160cps) .. CALL 
OKIDATA 92 (120cps). $525 


NEC 


8023 (lOOcps) . $495 


DAISYWHEEL 

BROTHER HR-1 (16cps) . $739 


TM 100-2 


NEC3510 


QUME 


Spinwriter 

(33cps). CALL 

Sprint II Plus 

(40cps) ....$1,475 


$205 


574” HALF HEIGHT - Internal Mounting 
Flexible Disk Drives (Includes Strap Kits to 
Mount in Full Height Footprint) 6 MS Step Rate 

TANDON 

TM 55-2.$225 

TM 55-4.$245 


(Shown Below) Fully Assembled & Tested With 
Complete Documentation with Cable & Software 


1-8480-Dual Drive, Double-Sided, 

2.4MB. $1,495 

1-8481 -Single Drive, Double-Sided, 

1.2MB; Incl. Filler Panel - Second 
Drive Can Be Added Later.$995 


PLANTRONICS 


Colorplus Par Port 

with the DRAFTSMAN 

Software. CALL 


TEAC. 

55B $215 


CONTROL DATA 

CDC9409 .$225 


HAYES 


landon 


SMART MODEM 300 . 

SMART MODEM 1200 . 

SMART MODEM 1200B 
SMARTCOM II SOFTWARE 
CABLE . 


$230 
$510 
$445 
. $80 
. $19 


$249 


DRIVES FOR THE IBM® PC 
OR PC JR’ 


COLOR GRAPHICS & 
GRAPHICS CARDS 


HERCULES 


Graphics Card . $380 


TEAC 

FD 55-F 


landon 

TM 50-2 

$200 


8" THINLINE FLEXIBLE DISK 
SUBSYSTEM 


TERMS: Visa, MasterCard, Prepayment, and COD 

accepted. Add 2% shipping & handling on all orders. 
Combination and quantity discounts areapplicable. 
No refunds. Linder certain situations, credits for 
future purchases may be applied. 

WARRANTY is 90 day repair/replace to 1 year depend¬ 
ing on manufacturer on all hardware products. 


or 

(714)632-8512 

Hours: 8AM-6PM Mon-Fri 
10AM-4PM Sat 
Service (714) 632-8996 

CIRCLE NO. 123 ON READER SERVICE CARD 


COMPETITIVE PRICES/PROFESSIONAL SERVICES 

All equipment is brand new. We carry the full lines 
of the manufacturers included above. Call for products 
not listed. Prices subject to change. 

SERVICE: Phone Number (714) 632-8996 for in and 
out of warranty returns which require an MRA (Material 
Return Authorization) Number. 















































































































IBM 65/85 


a small printed circuit board (about 4 
by 10 centimeters) with only a hand¬ 
ful of chips. It has two connectors on 
it, one at the typewriter end and one 
at the computer end. 

Operation 

Included with the Attachment De¬ 
vice are two programs, DIAGSTW 
and STARTTW. DIAGSTW is the 
DIAGnosticS program for the Type- 
Writer and should be run after instal¬ 
lation and whenever problems occur. 
It will report a probable location for 
any problem when it finishes. 
STARTTW must be installed to use 
the typewriter, because the Attach¬ 
ment Device does not use the parallel 
printer port as a standard printer 
does. 

STARTTW is invoked from DOS 
in the following format: 

STARTTW printer_selection / 
page-length / type_element 

The printer-selection parameter 


is the number (1, 2, or 3) of the paral¬ 
lel port to which the typewriter is at¬ 
tached. The page—length parameter is 
the number of lines (between 0 and 
255) that the typewriter should print 
on each page. If a page_length of 
zero is used, the program assumes 
that the typewriter will be using con¬ 
tinuous-form paper. The third param¬ 
eter, the type_element, specifies 
which of two types of type balls the 
typewriter is using. It may be either 
an A, for ASCII elements, or a C, for 
correspondence elements (i.e., Cou¬ 
rier, Prestige, Elite, Title). 

Because both the Electronic 65 
and the Electronic 85 are primarily 
designed for manual single-sheet feed¬ 
ing and because no automatic single¬ 
sheet feeder is available for either 
typewriter, the STARTTW program 
must provide a means to stop printing 
at the end of each page to allow a 
new sheet of paper to be inserted. At 
the end of every n lines, where n is 
the page—length parameter specified 


in the STARTTW program, the PC 
emits a pleasant chime and waits for 
the paper in the typewriter to be 
changed. The user presses the space 
bar to stop the chime, replaces the 
paper in the typewriter with a new 
sheet, and presses <CTRL> <EN- 
TER> to continue printing. 

Tabs and margins can be set from 
the typewriter's keyboard; any set¬ 
tings made from there will be used 
when printing. To prepare the type¬ 
writer for information from the PC, 
the user must press the Code and 
ARtn keys simultaneously until the 
typewriter's indicator lights are extin¬ 
guished. This setup procedure only 
needs to be done when the typewrit¬ 
er is first turned on. 

The print quality of the Electron¬ 
ic 65 and 85 typewriters is excellent, 
far better than many more expensive 
letter-quality printers. Because IBM 
manufactures a wide variety of ball- 
type elements, there are many type 
styles to choose from. 


C PROGRAMMERS: 


Screen Management Has 
Never Been This Easy 










COMPLETE WINDOW 
DISPLAY SYSTEM 

Unlimited windows and text files 
Horizontal and vertical scrolling 
Variable text margins 
ASCII file handling 

ADVANCED FEATURES 

Instant screen changes 
No snow, no flicker 
Wordwrap, auto scroll 
Overlay and restore windows 
Change attribute of selected text 
Convenient C structures 
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WINDOWS 
FOR C" 


SIMPLIFY • IMPROVE 

•Menus •Help files 

• Data screens • Editors 

ALL DISPLAYS 


C SOURCE MODULES FOR 

menus, cursor control, ASCII file 
display, text-mode bar graphs; 

+ complete building block 
subroutines 


You must experience the power and 
convenience of Windows for C to ap¬ 
preciate it. Unlimited windows; each 
like a separate screen. Clear, write, 
and control attributes of each inde¬ 
pendently. Optional word wrap and 
automatic scrolling built into output 
functions. 


NOW FOR THE 
IBM PC 

+ COMPATIBLES 


Available For: Lattice C, C86, Microsoft C, DeSmet C (MS or PC DOS) 


Introductory Special $119.95 

($150 after May 31) 
Demo disk & manual $30 
(Applies toward purchase) 


A PROFESSIONAL SOFTWARE TOOL FROM For Order or Information: 802-848-7738 

CREATIVE SOLUTIONS Master Card & Visa Accepted 

21 Elm Ave., Box T5, Richford, VT 05476 VT residents 9 add 4 % tax 
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Even the fastest fingers slow down when they 
struggle with computer commands. And no matter 
what software you use, you still have to enter the 
same things over and over again. 

That’s why you need SmartKey n,™ the software 
that lets you control your computer with a single 
keystroke. 

Add SmartKey II to WordStar and you can juggle 
margins and insert “boilerplate” paragraphs or sentences 
with just one key Add it to Lotus 1-2-3 and you can con¬ 
centrate on the numbers instead of the mechanics. You 


SmartKey II Features: 

Assign more than 3,000 characters to a single key. 

Define over 300 function keys. 

An exclusive “SuperShift” lets every key have up to four meanings. 
Change any keyboard to the Dvorak layout. 

Keys can be redefined while other software is running. 

Key definitions can be saved to disk for later use. 

SmartKey II is invisible to other software. 

SmartKey II runs on the IBM PC and compatibles, the PCjr, 
the Kaypro D, 4, and 10; plus all other MS-DOS, CP/M, 
CP/M-86, and CP/M-Plus based personal computers. 

SmartKey II is a trademark of FBN Software. WordStar is a trademark of MicroPro, Inc. 
Lotus 1-2-3 is a trademark of Lotus Development Corporation. CP/M is a trademark of Digital 
Research, Inc. MS-DOS is a trademark of Microsoft, Inc. PC-DOS is a trademark of IBM. 


can even tap into Dow Jones with the press of a finger. 

Don’t type in the same thing twice. 

SmartKey It can remember commands, 
words, paragraphs, even entire letters. 

With SmartKey D, you can work faster 
and never worry about which keys 
to press. rr) 

It’s easy to see why thousands of peo- 
pie all over the world are already using 
SmartKey II to make their lives easier. 



Best of all, SmartKey II is still only $89.95. 

To see how SmartKey II can speed up 
awhb your work, pick up a copy at your com- 
TP«I puter dealer. It’s the smartest move you 
will ever make. Software Research 
Technologies, Inc.f 
3757 Wilshire Boule- ' 
vard, Suite 211, Los 
Angeles, CA 90010. 

(213) 384-5430. 



■"Formerly Heritage Software, Inc. 


A Stroke Of Genius. 
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The ten 
slowest parts 








IBM 65/85 

Tech Specs 

Using PC Magazine's printer speed 
test program (see PC Magazine, Octo¬ 
ber, 1983), I clocked the IBM Elec¬ 
tronic 85 typewriter at about 13 char¬ 
acters per second, or 12 lines per min¬ 
ute. This compares favorably to many 
low-cost, letter-quality printers avail¬ 
able on the PC market today. How¬ 
ever, when the additional time in¬ 
volved in changing sheets of paper 
(approximately 15 seconds per page) 
is taken into account, these figures 
are less impressive. 

The Electronic 65 and 85 type¬ 
writers recognize a limited set of con¬ 
trol codes. Codes for form feed, car¬ 
riage return, underlining, setting the 
page length, and other functions are 
provided (see table 1). 

Conclusion 

The IBM Electronic 65/85 Typewrit¬ 
er Attachment Device offers a com¬ 
petitive alternative to letter-quality 
printers for people who already own 


Character 

Code 

ASCII 

Symbol 

Description of Function 

0 

NUL 

bias no effect 

9 

HT 

Moves the typewriter print mechanism to the next tab position; 
tab positions can be set from the typewriter or with an ESC-D 
control-character sequence 

11 

VT 

Vertical tabs are not implemented; rather, a single linefeed is sub¬ 
stituted 

12 

FF 

Form feed; the typewriter stops printing and the computer 
chimes, just as if the last line of the page had been reached 

27 45 n 

ESC-n 

Turns underline mode on if n is 1, turns underline mode off if n 
is 0 

27 67 n 

ESC C n 

Sets the page length to n lines 

27 68 n... 

ESC Dn... 

Sets up to 32 tab positions 

27 105 

ESC i 

Turns continuous underline mode off if it is on, otherwise under¬ 
lines the preceding word 

27 117 

ESC u 

Starts continuous underline mode 


Table 1: Control Codes for IBM's Electronic 65 and 85 Typewriters 


those typewriters. Its combination of 
low cost and high print quality is at¬ 
tractive. On the other hand, the lack 
of an automatic single-sheet feeder or 
even a tractor-feed mechanism makes 
the typewriter less than convenient 
when used as a printer. 


IBM 

1133 Westchester Avenue 
White Plains, NY 10601 
914-696-1900 
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Use ALL the Power of Your 

MS-DOS, IBM PC-DOS, or CP/M-80 System 
with UNIX-Style Carousel Tools 



ch “CP/M” “MS-DOS” <doc>newdoc 
diff newdoc doc I more 
ed newdoc 

kwic newdoc I sortmrg I uniq I unrot >index 
make -f makdoc ndx 


Carousel Tools and Carousel ToolKits are trademarks of Carousel 
MicroTools, Inc. CP/M is a trademark of Digital Research; IBM is a 
trademark of International Business Machines; MS is a trademark of 
Microsoft; UNIX is a trademark of Bell Laboratories. 


CAROUSEL TOOLS are a proven set of over 50 programs 
designed to be used with pipes, redirected I/O and 
scripts. In the style of UNIX each Tool does one thing 
well, and the Tools can be used together to do more 
complex tasks. 

YOU ACCOMPLISH MORE using Carousel Tools: better 
programming and documentation support, simpler 
data and file housekeeping, more general file 
handling. 

TOOLS FOR PC/MS-DOS 2.x AND CP/M-80 are available 
now. The DOS ToolKit is $149. The CP/M Toolkit is $249 
and includes a shell to provide pipes, redirected I/O, 
and scripts. Source code is available for $100 more. 


ORDER YOUR TOOLKIT TODAY. 
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CALL OR WRITE: 

d CAROUSEL MICROTOOLS, INC. 

609 Kearney Street, El Cerrito, CA 94530 (415) 528-1300 
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Great Lakes offers you add-on 
storage and tape back-up at an 
unforgettably attractive price 

So you’re about to outgrow the storage capacity of your 
IBM PC™ or compatible computer? And now you’re biting 
your nails over the cost of adding more bytes. 

No need! Consider the eminently memorable combination 
price of the Great Lakes Superior 10™ hard disk subsystem 
and the Great Lakes Quartermaster 23™ tape back-up module. 
The Superior 10—$1495 

Not only is our $1495 price considerably lower than the 
nearest 10-megabyte competitor, but we offer the best 
dollar-per-megabyte ratio for the 23mb and 40mb subsystems 
as well. The ratios? lOmb at $149 per mb; 23mb at $98 per 
mb (retail $2249); 40mb at $70 per mb (retail $2795). 
Quartermaster 23—$995 

This optional 23mb tape back-up module is simple to 
use and efficient as well. Take, for example, our remarkable 
Selecta-File™ feature. This Vi-inch tape drive module 
allows you to back up and restore data using selective 
file-by-file data transfer (or full streaming). And it masters 
all this for just $43 per megabyte. 

Complete and ready-to-use 

When you buy a Superior hard disk subsystem, every¬ 
thing is there, ready to operate at high speed. This includes: 
high quality fixed hard disk, controller board, software that 
runs on DOS 1.1 and 2.0 (CP/M 86™ and other operating sys¬ 
tems available), host adaptor board, integral power supply, 
cables, external custom chassis with additional space for our 
tape back-up, and documentation. 

Our line is expansive, not expensive 

Need even more storage for your IBM PC or compatible? 
We offer hard disk subsystems including 65,110 and 140mb 
—all designed for superb quality at the very lowest possible 
prices. And we stand behind all our products with our 90-day 
warranty. That’s because our quality lives up to our first name. 

Available at leading dealers everywhere 


COMPUTER PERIPHERALS, INC. 

We live up to our first name 

2200 W. Higgins Road, Hoffman Estates, IL 60195 
1-800-323-6836/1-312-884-7272 
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"•Superior (10 through 140), Quartermaster 23 , and^Selecta-File are trademarks of 
Great Lakes Computer Peripherals, Inc. 

™CP/M 86 is a trademark of Digital Research, Inc. 











Susan Glinert-Cole 

X-NET is an inexpensive, flexible, 
and easily installed system from XCOMP 


A lthough the number of networks 
for the IBM PC is proliferating 
as rapidly as the progeny of a 
matched pair of rabbits, the price and 
performance (of the networks, not 
the rabbits) varies widely. Inexpen¬ 
sive networks are useful for situations 
in which only a few computers are to 
be laced together, perhaps to share a 


hard disk or a letter-quality printer. 
Even though the cost may be low, a 
network should still provide a com¬ 
fortable level of file protection, offer 
reasonable performance, and be easy 
to install and use. 

X-NET, a low-cost network from 
XCOMP, features file server emula¬ 
tion without the additional invest¬ 


ment of a dedicated file server. In¬ 
stead of the usual high-priced coaxial 
cable, inexpensive twisted pair wire 
links the network together—another 
cost-saving feature. The network soft- 




























































channel 1, which avoids conflict with 
IBM-supported hardware and soft¬ 
ware but does not guarantee compati¬ 
bility with third-party devices. The 
manual points out that older IBM PC, 
Sigma, and Quadram memory expan¬ 
sion boards do conflict with X-NET's 
usage of DMA channel 1. All three 
companies have acknowledged the 
problem and, according to XCOMP, 
will repair or replace the boards. The 
Quadram board has an additional con¬ 
flict: its clock uses the device ad¬ 


ware is well designed; to set it up re¬ 
quires no special knowledge on the 
part of the customer. As is the case 
with most networks that do not use a 
separate file server, a performance 
penalty is extracted. 

The minimum system require¬ 
ments for X-NET are an IBM PC or 


XT with 192K of RAM, PC-DOS 2.0, 
one floppy disk, a display, and a key¬ 
board. XCOMP recommends 256K of 
memory and two disk drives for max¬ 
imum performance. A hard disk, 
however, is not required. 

X-NET uses carrier sense multi¬ 
ple access with collision detect 
(CSMA/CD). The network interface 
card uses interrupt level 2 and DMA 


ILLUSTRATION • JOE SCROFANI 






























X-NET 


Figure i X-NET Topology 



BASH 

YOUR 

EPSON 

Now you can have full menu-based 
operation of all control functions of 
all of the Epson printers. Printer 
Basher™ software lets you send all 
of the complicated printer control 
codes, in seconds, by making menu 
selections with a few simple key¬ 
strokes: 

Control the MX-80, MX-100, FX-80. 
FX-100, RX-80 and RX-100 printers. 
Select and deselect pica, elite, com¬ 
pressed, italic, enlarged, empha¬ 
sized, doublestrike, underline, sup¬ 
erscript and subscript. Set line 
spacing, right and left margins and 
skip-over-perforation. Load USA, 
France, Germany, England, Den¬ 
mark, Sweden, Italy, Spain and Ja¬ 
pan language sets. Control unidi¬ 
rectional, half-speed and proportion¬ 
ally-spaced printing. Store and re¬ 
trieve 10 complete menu settings 
with a few keystrokes. Create ASCII 
files of data, corresponding to the 
stored menu settings, which can be 
accessed by or included in your own 
programs to set up the printer as re¬ 
quired. Emulate the IBM-label print¬ 
er for the IBM-PC, eliminating char¬ 
acter printout incompatibilities be¬ 
tween IBM-PC software and the Ep¬ 
son FX printers while retaining the 
full printer power and versatility. 
Download to the FX printers the 
complete 255-character dot matrix 
definitions for three different IBM 
character sets, allowing the FX 
printers to print exactly the same 
characters as the IBM-label printers. 
Ideal for users who want to run soft¬ 
ware written for the IBM graphics 
characters, or obtain correct print¬ 
out on screen dumps, or print ASCII 
text files from a word processing 
program. Allows the fast, versatile 
Epson FX printers to be used in 
place of IBM-label printers and lets 
you print IBM graphics characters at 
full text-mode speed, as much as 
10 times faster than graphics mode. 

Printer Basher™ is available for the 
IBM-PC, Epson QX-10, Apple lie and 
compatibles. VISA, MC, or send 
check. $59.95. Free info. Dealers 
welcome. 
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Connecticut 

Software 

30 Wilson Avenue 
Rowayton, CT 06853 
203-838-1844 


dresses 310 to 317, thus requiring 
whoever is installing the network to 
reconfigure the network interface 
card to another base address. 

Up to 255 computers can be net¬ 
worked into the X-NET system. The 
transmission medium is twisted wire 
pair cable. The network transfer rate 
is 2.5 megabits per second for bus 
lengths up to 600 feet. The network 
is nominally a straight-line bus, with 
a maximum length of 600 feet. How¬ 
ever, 4-port signal repeaters can be 
used to extend the length of a single 
network or to join single networks to¬ 
gether in an X- or T-shaped bus. 


If repeaters are used, the network 
length can be extended to a maxi¬ 
mum bus length of 10,000 feet (see 
figure 1). The repeater module can be 
placed anywhere in the network. It 
has two pairs of male/female con¬ 
nectors and an AC power adapter that 
plugs into an ordinary 110-volt wall 
outlet. A repeater is installed between 
two nodes in one single-bus network 
or between the two end nodes of two 
single-bus networks. All four of the 
connectors can be attached to differ¬ 
ent nodes. Unused repeater connec¬ 
tors must be terminated with pro¬ 
vided terminators. 
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System Set-up 

The X-NET starter kit, priced at 
$995, contains two adapter boards, 
two terminator plugs, 50 feet of 
twisted pair cable with "D" connec¬ 
tors at each end, one diskette contain¬ 
ing the X-NET software, and installa¬ 
tion and user's manuals. A single¬ 
node expansion kit—containing an 
adapter board, 25 feet of wire, and a 
user manual—is also available for 
$495. Should the network require re¬ 
peaters, a repeater kit can be pur¬ 
chased for an additional $395. This 
kit contains a repeater module, an 
AC power adapter plus cord, ten feet 
of cable, and two terminator plugs. 

The documentation is amusingly 
written, informative, and contains 
some interesting admonishments. 

The tone keeps the reader interested; 
it is, after all, difficult to make tech¬ 
nical information palatable enough 
that a reader will be sure to read the 
manual thoroughly. The manual 
specifies that a person with "strong 
moral fiber" should be delegated as 
the network administrator. Should 
your organization lack such an indi¬ 
vidual, a person with a strong grasp 
of the technical aspects of the IBM 
PC would probably serve the purpose. 
A data administrator should also be 
selected. This individual "should find 
exhiliration in occasionally working 
at odTd hours of the day and night, 
and weekends." Sound advice is prof¬ 
fered regarding backups, file mainte¬ 
nance and archiving. 

Installation involves setting two 
sets of DIP switches on the adapter 
cards, placing a card into each com¬ 
puter in the network, attaching the 
cables, and making a network boot 
diskette for each node. Each node on 
the network must be assigned a 
unique address in the range of 0 to 
254. Address 255 is reserved by the 
network for broadcast messages. 

Physical assignment is done by 
setting up an eight-position DIP 
switch on the adapter card to reflect 
the binary representation of the ad¬ 
dress. Another DIP switch on the net¬ 
work card is used to set the eight de- 
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IBM is a registered trademark of the 
International Business Machines Corporation 


Introducing the unique 
200-page manual that lets 
you troubleshoot, repair and 
maintain your IBM PC and XT 
at your own proficiency level. 
Using it, even if you have no 
knowledge of electronics, 
you’ll be able to troubleshoot, 
repair and replace 
subassemblies. 

If you have some electronic 
knowhow, you’ll be able to 
repair right down to the 
component level, using no 
other test equipment than a 
common volt-ohmmeter and 
logic probe. The more you 
know about the IBM PC or XT 
the more you'll profit by this 
manual. 

In clear, easy to follow 
chapters you'll learn how to: 


Reduce Downtime and 

dramatically increase your 
personal computer 
productivity. 

Save Money on Repair Calls 

— you’ll be amazed at how 
much repair you can actually 
do by yourself! 

Order now at low $19.95 
introductory price! 

This special prepublication 
price — for mail-order only — 
will be in effect only until the 
manual appears in computer 
stores. So act now — and 
save! 

Send money order or check 
for $19.95 payable to Personal 
Systems Publications. (Price 
includes all taxes, postage 
and handling.) Act today! 


Personal Systems Publications 

P.O. Box 90754 
Los Angeles, CA 90009 
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CopyWrite 
backs up all 
IBM PC Software. 

There are no exceptions. Copy-protected software is copied 
readily. CopyWrite needs no complicated parameters. 
Requirements: 

IBM Personal Computer or XT. 

64k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with more 
memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest in copy 
protection. You may get a new edition at any time for a $12 trade 
in fee. 

CopyWrite is available at a price of $50 US funds from: 

Quaid Software Limited 

620 Jarvis Street, Suite 2412 
Toronto, Ontario, Canada M4Y 2R8 
Telephone (41 6) 961 -8243 
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X-NET 

vice addresses used by X-NET. The 
switch is preset at the factory with 
device addresses of 310-317. If these 
addresses conflict with other devices 
in the PC, the DIP switch must be re¬ 
set to another base address. It is not 
necessary for all nodes in the net¬ 
work to have the same base address 
or to use the same DMA channel. 
Once these switches are set, the board 
is installed into any slot in the PC, 
PC/XT, or expansion chassis. 

The rear of the network card has 
one male and one female "D" con¬ 
nector. Each segment of the twisted 
pair cable also has a male and female 
connector. Cabling is virtually idiot- 
proof; a connector is simply plugged 
into any complementary connector. 
All unused connectors must be termi¬ 
nated with one of the provided termi¬ 
nators. The set-up is designed for easy 
removal of a node: just unplug the 
male and female connectors from the 
network card and then plug the free 
cable ends to each other. 

Once the hardware is installed, it 
can be checked out using the 
XNTEST.COM program. This utility 
is run at a single node under PC-DOS 
and will check the network interface 
card, terminator, and cable for integ¬ 
rity. Although XNTEST does not 
generate specific error messages, the 
defective hardware can be pinpointed 
by running XNTEST first with the 
network interface card, then with the 
card plus the terminators, and then 
with the card with terminators and 
wire installed. The manual is not 
clear about the specific hardware con¬ 
figurations required to extract mean¬ 
ingful information from XNTEST, 
but XCOMP encourages users to con¬ 
tact the company if they encounter 
any problems. When we did so, we 
were helped promptly, efficiently, 
and courteously. 

Software Installation 

The network management program 
PAXNET is implemented as a device 
driver, becoming part of DOS 2.0 
when installed. X-NET intercepts all 
DOS system requests, determines 
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Drowning 
a sea of 
sohi 

Help's within 
reach... 


Applications backlog. Technology blur. Mounting user 
pressures. Staying abreast of changing prices. A tidal wave of 
problems! 

Even if some answers are available, you have to go to too 
many sources and sift through so much information, there’s not 
enough time to locate the solutions to your immediate and most 
important problems. 

Well, help IS within easy reach—in the form of an informa¬ 
tion system that displays all your current software, hardware and 
communications options for instant reference. 

That system is DATA SOURCES, and you’re invited to make 
it work for you. Simply fill in the coupon and we’ll send you DATA 
SOURCES’ 4 quarterly editions at 33% off their regular price. 

What DATA SOURCES does is organize your options. It 
guarantees that you’ve considered all relevant products by guid¬ 
ing you to those with the best possibility of success. 

DATA SOURCES is a conveniently sized, extremely well- 
organized and skillfully indexed 2-volume reference...maintained 
on a data-base, constantly updated and published quarterly 

YOU GET... 

HARDWARE—Over 16,000 products from Micros to Mainframes 
including peripherals—terminals, printers, memory devices, etc. 
...organized by systems compatibility 


SOFTWARE—The largest available inventory of 18,000 business 
packages for micros, minis, and mainframes including operating 
systems, utilities, and application packages. 



COMMUNICATIONS EQUIPMENT—From modems and multi¬ 
plexors to local networks, carriers and services, plus all diagnos¬ 
tic and test equipment. 

SERVICES, SUPPLIER, SUPPORT—Most complete organized list¬ 
ing of suppliers from installation design to maintenance and data 
center operations—over 8,000 companies. 
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NEW FEATURES... 

v 0 Software Index—by package name. 
v 0 Quick-reference product comparison charts. 
v 0 Before-you-buy selection criteria and checklist. 
^ Product Hotline—the very latest information on 
products announced between issues of 
Data Sources. 


ORDER NOW AND SAVE $60 

VXol Rus ^ me latest two “ volume edition of DATA SOURCES 
Ifc'O; and enter my subscription at $120.00 for 4 quarterly edi¬ 
tions. I save a full 33% off the regular price of $180. 

Name_ 


Title._ 

Company___ 

Address_ 

City_State_Zip_ 

Telephone___ 

Nature of Company's Business_ 

Please check appropriate box: □ END USER □ VAR/OEM 


□ DISTRIBUTOR □ DP MFG □ OTHER. 


An information product of Ziff-Davis Publishing Company Satisfaction 
guaranteed 1 - 800 - 227-1617 


SAVE TIME...CALL DIRECT 

Return coupon to: 

DATA SOURCES 

RO. Box 5845, Cherry Hill, N.J. 08034. 

Residents of Ca., Co., Ct., D.C., FI., II., Ma., Mi., Mo., N.J., N.Y, Vt., please add applicable state taxes. 


EXT. 251 

(In Ca., 1-800-772-3545 Ext. 251) 
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Porting Mainframe Software 
the I lard Wav? 

• PC-XTRACT™ — Extracts individual 


SUBROUTINES, FUNCTIONS and 
BLOCKDATAS from FORTRAN source code 
while creating a compilation command file. 

S49.00 

• PC-OVRLAY™ — Creates optimal memory 
overlay structures for FORTRAN. PASCAL, 

Ada, •‘C.'' BASIC, etc. S89.00 

• PC-CNTROL™ — A complete library of FOR¬ 

TRAN callable screen attribute and cursor 
position control functions. S29.00 
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• PC-KLENUP™ - Renumbers FORTRAN 
source code statements, adds spaces and in¬ 
dentation for improved readability. $49.00 

• PC-XREF™ — Develops comprehensive cross- 
reference maps of FORTRAN source code. 

$69.00 

All tools furnished with complete documentation 
and run on IBM PC and PC-compatibles under 
DOS 2.0 and require 128K memory. 

StratCom Systems, Inc. 

1010 Turquoise St., Ste. #242 
San Diego. CA 92109 
(619) 488-2262 


X-NET 

whether they are for the local PC or 
for a remote workstation, and then 
processes the requests accordingly. 

File protection and record/file lock¬ 
ing, if required, are performed during 
this interception. 

A boot diskette must be made for 
each computer in the network. This 
diskette contains PC-DOS 2.0 and any 
desired utilities,- the X-NET manage¬ 
ment program PAXNET.EXE; the 
X-NET user software; and, optionally, 
copies of various network data bases. 

A network administrator diskette 
must also be prepared. In addition to 
the user boot diskette programs, this 
diskette contains the network admin¬ 
istrator commands and the X-NET 
databases NETCNF.SYS, AC- 
CESS.SYS, and NETDIR.SYS. The ad¬ 
ministrator's utilities and data bases 
must reside in a special directory 
calledXNETSYS. 

The boot diskettes are set up 
with several batch files that are pro¬ 
vided with the X-NET software. The 
administrator diskette is generated by 
running INSTALL1.BAT. This pro¬ 
duces a bootable diskette, but sugges¬ 
tions are provided in the manual for 
tailoring the diskette to specific situa¬ 
tions. For example, X-NET requires a 
device driver, DUMDRVR.DVR, to 
be the final command in the CON¬ 
FIG.SYS file. This driver installs the 
software necessary for using all extra 
drive letters through drive Z. If the 
administrator wishes to add other de¬ 
vice drivers to the system, the CON¬ 
FIG.SYS file produced by the installa¬ 
tion program must be edited. 

The\NETSYS\NETCNF.SYS data 
base contains the network configura¬ 
tion commands. Each node that is to 
share drives and devices must have 
this file on the boot diskette. The 
syntax is simple and easy to under¬ 
stand. If NETCNF.SYS contains the 
following commands.- 

DRIVE = C 
DRIVE = D 
NODE01 = FOOBAR 
DEVICE = LPT1 

local drives G and D ; , as well as the 


C. Itoh Prowriter and NEC printer users 

Solve your printer’s IBM PC incompatibility problems and take full 
advantage of all its unique features with The Prowriter Utilities 
The package includes several utility programs which provide you with. 

* Complete IBM/Epson graphics control code simulation. 

* Print screens both in graphics and IBM text modes. 

* On-line selection of printer modes from within programs. 

* Install Wordstar for the Prowriter or NEC printer. 

* List any ASCII file with page formatting options. 

System Requirements : 

64K IBM PC or compatible 
C.Itoh 8510A/1550 or 
NBC model 8023/8025 


List Price : $44.95 
Free shipping, CA res -*-68 
MC/VISA no extra charge 

Courtrin Enterprises, P.O. 

(619) 569-8308 (Call about C.Itoh SP/SCP Color printer) 

CIRCLE NO. 277 ON READER SERVICE CARD 
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net and the 



Business-Oriented Software System for IBM-PC Networks 



Multi-User Data Base Management Software 
Designed for Use by Non-Programmers 


■ Easy to Use 

First-time users often define multiple data bases, enter records, and 
produce reports within three hours. The B.O.S.S.™ is menu driven. It 
presents options and responds to commands in plain English, while 
preventing multi-user conflict without user programming. 

■ Multi-User Simultaneous Updating 

Several users can update the same database without worrying about 
losing data. The B.O.S.S. automatically prevents multi-user conflicts. 
Sophisticated record level locking protection procedures are used. 

■ Handles Large Files 

The B.O.S.S. handles business oriented data files with thousands of 
records as well as it handles small files. Sorting rarely is needed — The 
B.O.S.S. updates all indexes (up to 15) when changes are made. 

■ Generates Reports Fast 

The B.O.S.S.’s full-featured Report Program Generator produces 
sophisticated business reports fast. First time users can select menu 
options to design inquiries that match records in multiple files and 
perform computations. 

■ Versatile, Powerful and Portable 

The B.O.S.S. is fully capable on most 16-bit microcomputers and 
operating systems, including MSDOS™, CP/M-86™, and MP/M-86™. 
Applications designed on one system may be transported easily to 
another. The B.O.S.S.’s full power and versatility are most apparent when 
used to create application systems for 16-bit machines such as the IBM- 
PC™ and to create applications for networking systems such as PCNet™ 
(Allows addressing of 1 full megabyte of RAM). 

■ How It Works... 

Non programmers use Levels I and II. 

Level I consists of: 

• A foundation module used to define individual data files, enter data into 
those files, and to display, edit and print the data. 

• A powerful, fast sort capability. 

Level II consists of: 

• An Inquiry function used to design and produce video pages. 

• A report generator that performs sophisticated calculations and 
produces user designed output to the display screen, printer or other 
files. The inquiry and report modules can access up to 8 separate data 
files simultaneously. 

Level III — Database modules for programmer use. 


COMPARISON OF 

POPULAR DATA BASE MANAGEMENT PROGRAMS 



The 

dBase™ 

TIM™ 

Condor™ 

Data¬ 


B.O.S.S. 

II 

III 

20 

Star 7 

Multi-user network 

Yes 

No 

No 

No 

No 

Menu driven 

Yes 

No 

Yes 

Yes 

Yes 

Files open on line 

8 

2 

N/A 

2 

1 

Maximum records/file 100,000,000 

65,600 

32,800 

32,800 

32,800 

Maximum bytes/record 

10,000 

1,000 

2,400 

1,000 

255 

User must be programmer 

No 

Yes 

No 

No 

No 

Maximum number of indexes 

15 

1 

1 

1 

1 


automatically updated. 

(Data are taken from most recent versions of programs available to American 
Planning Corporation, Alexandria, VA) 


■ Advanced Features 

Experienced analysts and programmers use all levels to create 
sophisticated business application programs. 

The B.O.S.S. provides analysts and programmers with a broad and varied 
set of functions patterned after mainframe software development tools. 
Large and complex programs are created easily and in record time. 

■ Savings 

When used to develop programs, The B.O.S.S. reduces costs by at least 
60% and slashes required time by up to 95%. 

■ 30-Day Money Back Guarantee 

The B.O.S.S. package includes a 30-day, no questions-asked money back 
guarantee. Unlimited backup copies are allowed and the complete source 
code is provided so that advanced programmers can further tailor the 
program. Updates will be furnished for a nominal fee. 

B.O.S.S. is a trademark of American Planning Corporation 

PCNet is a trademark of Orchid Technology 

CP/M & MP/M are trademarks of Digital Research, Inc. 

IBM PC is a trademark of IBM Corporation 

TIM III is a trademark of Innovative Software 

dBase II is a trademark of Ashton-Tate 

Condor is a trademark of Condor Computer Corporation 

DataStar is a trademark of MicroPro, Inc. 


I AMERICAN 
PLANNING 
CORPORATION 


4600 Duke Street, Suite 425 
Alexandria, VA 22304 


CIRCLE NO. 139 ON READER SERVICE CARD 

Dealer Inquiries Invited 


1-800-368-2248 
(In Virginia, 1-703-751-2574) 


Visa and Master Charge Accepted 






















































It's a headache, of sorts. 


W hether your mailing list, account¬ 
ing package, DBMS, or other end- 
user application is currently under 
development or already on the market, 
you've probably discovered that ex¬ 
ternal sorting can be a difficult, costly, 
and time-consuming headache. Es¬ 
pecially in today's floppy-disk storage 
environment. 

T hat's why we developed 

BEAMSORT™ the revolutionary in- 
place OEM sorting module. The older 
algorithms eat up valuable space on 
your user's often over-crowded disk¬ 
ettes. By installing BEAM SORT™ 
you get today's tech- 
ogy at a fraction of 
it's true develop¬ 
ment cost, and 
you've got one 
less problem to 
worry about. 



B EAMSORT™ runs under CP/M-80*, 
CP/M-86*, MS-DOS,* andPC-DOS, 
supports multiple-volume files, ASCII, 
Microsoft .RAN, and dBASE IP .DBF 
file formats, and interfaces to all major 
languages. Custom interfacing, operat¬ 
ing environments, and file formats 
are available. 

W hat about performance? 

BEAMSORT™ runs SuperSorP's 
own benchmark faster than SuperSort* 
does! It's amazing, but don't take our 
word for it. Write us on your company 
letterhead for our OEM evaluation kit. 
You must see this for yourself! 

For fast relief. 



*CPM, MS-DOS, dBase II, and SuperSort are trademarks of Digital 
Research, Microsoft, Ashton-Tate, and Micropro, respectively. 


Phlexible Data Systems, Inc. 

3017 Bateman Street Berkeley, CA 94705 
(415) 540-7181 
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Ends computer theft/damage 
worries! For as little as ... $35 a year 

If you use your personal computer for business, or if your com¬ 
puter use is all business, and you haven’t bought SAFEWARE SM 
you could be in for an expensive shock. Most homeowners 
insurance excludes computers used for business of any kind. 
Now there’s SAFEWARE. An insurance professional developed 
SAFEWARE to cover his own personal computer. Since then, 
thousands of other owners have purchased the only coverage 
that protects all hardware, all purchased software, and all 
media-regardless of use-after alow $50 deductible. SAFEWARE 
protects against: • Theft • Fire • Accident • Damage in transit 
• Earthquake • Power Surges. All for one low annual premium. 


Call today for 
immediate protection. 

In Ohio (614) 262-0559 
Phones open 8a.m. to 8p.m. 
Monday thru Saturday 


800-848-3469 



Select coverage for your total system SAFEWARE, P.O. BOX 02211, COLUMBUS, OH 43202 PCT 

Amount of Annual Yes, my computer needs immediate protection! 


Insurance 

Up to $ 2,000 

Premium 

$ 35 

Issue my SAFEWARE coverage immediately. 

Name 


$ 2,001-$ 5,000 

$ 60 

Street 



$ 5,001-$ 8,000 

$ 75 

City 

State 

Zip 

$ 8,001 -$ 11,000 

$ 90 

System Value $ 



$ 11,001 -$ 14,000 

$105 

□ Check □ VISA □ MasterCard Exp. 



Call for rates on higher limits. 
Contract form differs in Texas. 


Card# 

So risk. }bu mar return contract for full refund within 10 days. Coverages and limits are 
subject to the terms, conditions ami exclusions actually included in the contract. 


X-NET 

local printer, are devoted to the net¬ 
work, and the default hexadecimal 
name, NODE01, becomes FOOBAR. 

As provided, NETCNF.SYS de¬ 
clares the floppy disk drives A: and B: 
and the devices CON: and PRN: as 
being available to the network. The 
manual suggests assigning a meaning¬ 
ful name to each node to replace the 
default hexadecimal label. If other 
devices are to be available to other 
nodes, they must also be declared in 
this file. Local drives and devices not 
specifically mentioned are available 
only to the local user. 

No AUTOEXEC.BAT file is in¬ 
cluded on the diskette. If the admin¬ 
istrator wants to add one, some sug¬ 
gestions are made for a simple start¬ 
up sequence of commands. 

Once the administrator's boot dis¬ 
kette has been created, the network 
users must be created. This is done 
under PC-DOS, with the MAKEUSER 
utility, a simple menu-driven pro¬ 
gram that prompts for the user and 
group names and any assigned pass¬ 
words. Groups are sets of users who 
can share system resources among 
themselves without having to share 
them with the entire network. 

The administrator sets up each 
user with a name, password, and 
group. The user may change the pass¬ 
word at any time with the PASS¬ 
WORD utility. MAKEUSER can also 
be used to remove a group or individ¬ 
ual from the network. The data en¬ 
tered with MAKEUSER is stored in 
the ACCESS.SYS data base, which 
normally resides on the administra¬ 
tor's diskette. The PASSHOLD utility 
may be used to mark other copies of 
PAXNET.EXE as "keepers" of the ac¬ 
cess information. 

The user boot diskettes are 
created with USERCOPY.BAT. Each 
diskette can contain an optional vol¬ 
ume larbel. If the node is not to be a 
password filekeeper, the\NETSYS\ 
ACCESS.SYS file should be deleted 
from the user diskette. The PASS- 
HOLD utility should also be used to 
mark that diskette's copy of PAX¬ 
NET.EXE as a non-passholder. A 
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Micro Marfknows you want more 
than the best IBM PC enhancements 
at a discount—you demand 
great service and technical support. 



Show Our Ad To Your 
Purchasing Agent 


America’s IBM-PC Specialists 



Technology Corporate Campus 
5159 Campus Drive • Norcross, GA 30071 

Orders Only 1-800-241-8149 
For Information 1-404-449-8089 

See our ad on gatefold 

UM is a registered trademark of International Business Machines 


Customer satisfaction is serious business. 

That is why Micro Mart provides over a dozen 
fully trained technicians, like Rich and George, 
for your personal service. 

It’s easy to see why we are known as 
Americas IBM PC Specialists. Micro Mart 
stocks a multi-million dollar inventory of the 
best up-to-date IBM PC peripherals and soft¬ 
ware-all backed with friendly, knowledgable 
customer support. 

The best price, availability, and service is what 
you’re looking for—so look inside the gatefold 
spread for Micro Mart’s product display ad and 
give us a call. Ask for expert advice and your 
best price. 













DISCOUNT 


CORPORATE BUYERS WELCOME; 

software 



Open 


Spreadsheet, 3 D Graphics, 

ACC6SS W ° rd Pr0C8SS0r ' Time ^ an ?? 8r 


& Communications in One Pkg. 


I ■ pi/ o Integrated Word Processing, Spread Sheet, Data 

JAUlV £ Base Management, Chart on One Screen •••• 

»/■ ;n n Applications Manager 

VISIUn Calc • Word • Graph • Query. 

Outstanding Utility for LOTUS 


. CALL! 

. CALL! 

,/ry II i O Q Outstanding Utility tor lu i uo SIR© 

|\ L Y II I * L ’ 0 Unlocks Information Management. 1 

SUperCalC III Superior Graphics to LOTUS. ^239 

Lattice C-Compiler Keg 2 raSpc s . 299 

MICROSOFT COMPILERS.CALL! 

DIGITAL RESEARCH COMPILERS CALL! 

Norton Utilities A Must for Every IBM PC. 39 

ProKey 3.0Roseso ft .*5® 

RELAY. 

CROSSTALK XVLoostuf.CALL! 

SMARTCOM 11 Hayes . $ 109 

FINANCIER II Personal Series. 113 

n .. | An nn Mkt. Analyzer/Mkt. Manager S9flQ/S9 t |Q 

U0W Jones Call for Price on Mkt. Microscope . - - U I U 

IU S A R., A.P., G.L., Inventory, Order Entry, Payroll.Ea. at 299 

BPI Accounting K2&SU..CALL! 

Peachtree Accounting.CALL! 

n A.R., A.P., G.L., Payroll, Job Cost, P A | | 1 

Upen oyStGITIS Inupntnrv Order Processino.UMLL. 


A.R., A.P., G.L., Payroll, Job Cost, 

Inventory, Order Processing 

Multi User, Multi Tasking Package PAI I | 

MllltllinK Supports Up to 8 Dumb Terminals off IBM PC.UHLL. 


modems 


HAYES SMARTMODEM 1200 . 

HAYES SMARTMODEM 300 . 

HAYES 1200B New Plug In Modem Card. 
RIXON 1200-4800 BAUD « 


► IBM PC Compatible. 

Signalman Mark XIIKSTM. 


CALL! 

$ 209 

CALL! 

CALL! 

$ 259 


monitors 


PGS-MAX 12 STc^JifMo... ■ Best Price! 
PGS SR-12 .. Best Price! 

PGS-HX 1 2 Hi Res 690 Dot RGB. BeSt Price! 

QUADCHR0MEh,«..bg 8.Best Price! 

AMDEK Color 11+.*399 

AMDEK Color IV, M o„,.Best Price! 

AMDEK 300A/300G.2. s ia9/ s 139 

AMDEK 310A Alternate to IBM Green Screen . . *165 


ATI TrainingsKffi*.i*59 

R:base 4000.!«9 

, . II j| ^^ Ver. 1.06 Now Available for this SOOR 

Knowledge Man Highly Acclaimed Data Base. 

dBasell AshtonTate.. 

32 " WANG " Style Wo,d Processo ' 5 279 

MUltl Mate With Spelling Checker.. • • 'im jqq 

PFS Write, File, Report, Graph, Solutions, Access. ® ® 

... r. W/Mouse*Fourth Generation Word PAI I 

MlCrOSOlt WOrfl Processor-Use Up to 8 Windows-UHLLl 

V0LKSWRITER DELUXE.*189 

WordStar ProPak SpellStar, MailMerge, Starlndex . • CALL! 
W0RDPLUSPC Spell Check Plus Mailmerge • • ...CALL! 
Easy Writer II System Includes Speller & Mailer . . CALL! 

Peach Text 5000. j$9 

FRIDAY! ..*195 

QUICKCODEIdGraphldUtil...CALL! 

DP D~:r,+ n- 110 U WIFrieze Graphics*Amazing Mouse SQR 

lU raint bTUSn Driven Graphics W/Screen Dump Utility ... • 

Chart-Master/Sign-Master.CALL! 

A 1 + nP An Computer Aided Design Graphics 5/ /R 

AUlOUAU for Architects, Engineers, Etc.. flU 

C + o + Doo Statistical Analysis Pkg. Modeled After "SPSS'' P A I | | 

btairac Reviewed in PC Volume 3, Number 1.^ *V" A 

Sideways Inverts Printouts. ||9 

Copyll PC. s 35 

Keytronics 5151 Improved . . • . CALL! 

COLBY Keyboard.*225 

A/I HI ICC Optical Type LOTUS & VisiOn Compatible $9f)Q 

IVIUUOL By Mouse Systems. fcUU 

P I I DTIQ Monitor Pedestal PAI I I 

U U It I IO Keyboard Extension Cable, Monitor Extension Cable . • • UrALL. 

MICR0FAZER (8K-128K) Stack Spooler.Starting At s 139 

BACK UP Power Supply 200 & 425 Watts . . CALL! 

IOOD AD Surge Protectors • With Great Filtering Via Isolated $RQ 

loLlDAn Outlet Pairing • 4 & 8 Plug.Starting at wU 

■ 

>7 


miscellaneous 


ORDERS ONLY 
1 - 800 - 241-8149 


TECHNOLOGY CORPORATE CAMPUS 
3159 Campus Drive • Norcross, GA 30071 


For Information 
Technical Support 


1 - 404 - 449-8089 

1 - 404 - 446-3836 























































floppy disk drives 


MEANS SERIOUS BHSIMFSR AT A 


TANDON TM 100-2 , FULLMBMPC 


CALL FOR QUANTITY PRICING 


COMPATIBLE 


$215 


networking/protocol conversion 


'h HT. DISK DRIVES top mk S 

SOUTH S LARGEST SUPPLY»DEALER INQUIRIES INVITED 


$ 19 : 


PCnetPlus, Turbo 186 by ORCHID 

ORCHID TECH S NEW, COMPLETE PRODUCT LINE 

IRMA REPIACES B 3278 s WITH PC's /iRMALINE 

SRITFK r 8000 Co-Pfocessor with RM/COS 

Olll CIX Converts PC to COBOL oriented. Multiuser system 

BLUE LYNX 5251/3276 EMULATOR 


printers 


AMDEK AMPLOT II gX. 10 ™!! 3 . . s 869 


— ^ . . ■ vji ajjniLd. W W 

Houst. Inst. Plotters & Digitizer.. CALL! 


DOT MATRIX 

EPSON FX80 & 10Oneocpsi.... Best Price! 

EPSON RX80T or F/T.Best Price! 

EPSON RX100.Best Price! 

Mannesman Tally Spirit 80. $289 

C-ITOH Prowriter. $359 

Prism Color... s 1495 

OKIDATA 92&93rcr° ms . . . .Best Price! 
OKIDATA ML84 2 oocp S .Best Price• 

OKIDATA 2410 Pacemark (350 cps) . . . . Best Price! 

DIABLO P38 (400) . Best Price! 

TOSHIBA P-1351 & 1340... Best Price * 
GEMIN110X & 15X. * 285/*425 

T.l. 855 24 WIRE PIN HEAD . . . . . Best Price! 

NEC P2 & P3 1 so cps .Best Price! 

LETTER QUALITY 

NEC SPINWRITERS 2050 . 3550 & 7730 Best Price 1 

DIABLO 620, 630, 630 ECS . Best Price! 

C-ITOH 

Printmaster (55 cps) . . * 1055/*1455 

QUME sprint 11 / 55 puls.Best Price 1 

BROTHER HR15& HR25.... s 449/ s 775 


LQ Feeders 


Grest Cut Sheet Feeders for cv a \ir i 

NEC 3550 & C-ITOH Starwriter . . OAVt! 


ramchips 


CALL FOR QUOTE ON QUANTITY CHIP PURCHASES 

64K RAMCHIPS 


(64K-9 Chip/Upgrade Kit) (192K-27 Chip/Upgrade Kit) 
Advertised cash prices subject to change without notice. 


® 55 /* 160 


-SNA & BISYNC PRODUCT^ 


3780, 5251, 3274 


hard disks 


Peachtree n A n 

Peripherals r “ IU 


Industry’s Best 8uy*10 Meg 
Auto Boot*Runs W/Out Ext. Pot 
Internal or External Installatio 


SYSGEN 
TECMAR 
IOMEGA 
DAVONG 10 MEG/F 


10 & 20 MEG/F W/Streamer Tape 
Faster Streaming & Formatting than TALLGRASS 
5 Meg Removable Internal, also External 
10, 15, 26, 33 w/opt 5 meg Removable .... 
Bernoulli Box • 10 MEG Removable 
Cartridges • Single or Double Drive. 

15, 21, 35 Available 
External . 


SYSGEN IMAGE 'CCm 


CAi 
. CAI 
CAI 

*15 

CAI 


multifunction boards 


ART RivPal/ 64 384K*Clock Ser & Par Pts 
* VJIAr d1\ RamOisk«Spooler.QptGamePt . 


AST MegaPlus 


AST I/O Plus Ser. Clk. Spooler Ram Disk 


> (Opt 2nd Ser, Par & Game) 

QUADBOARD New Version 64-384K 

TECMAR CAPTAIN*,.« . 


SEATTLE RAM + 3 SSSSU 


TALL TREE 512K J-RAM W/Jet Drive. 

, 64-512K 

1 RAM Plus & Elite . . . 

RARY RI IIP II 64-256K*Z808*Par*2 Ser*Clk 
Ll/nU I DLU L 11 RAMdisk*Spooler»Extra Software 


PROFIT Systems 


QUADLINK s“„ A r P c 


MAYNARD 


SANDSTAR 


Floppy & Hard Disk Controller Cards . 


Best Pric 
Best Pric 
Best Pric 

* 279/*56 
s 26 
s 19 
s 64 
* 299/*68 
Best Price 
* 39 ! 
Best Price 


graphic cards 


U C D P | 11 ro Monochrome Graphics Qap 

I I L n U U LlO Supports LOTUS 1 2 3. 

PLANTRONICS Color +SSS.X"’".. CALL 
Graphics Master *S££ .. Low Price 

QUADCOLOR I & II.CALL 

Paradise Sysii, 0 ',. *37! 

AMDEK MAI Printer Port/8 Pages Storage/Halo' 61 . . .’.’ * 45 ! 

Multinranh l 3 , 2 Co1 ,n Mono w/Gra P hics 7 20 h x 350v 

IVIUI liyi dpil Color Graphics to 640h x 400v*0pt. Par. Port. ... Ui l 

IBM is a registered trademark of International Business Machines 
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The office productivity tool you’ve been waiting for. 


Take a look at FormManager, a remarkable tool 
to automate your office. FormManager actually 
combines data entry, data management, data 
processing and forms processing into one 
integrated package. 

Forms generation made easy. 

FormManager’s unique forms-editing capability 
allows you to lay out forms on the display any way 
you want; without programming, without any 
restriction. You can even draw lines and boxes 
with only three key strokes. Its data validation 
features catch errors when data is filled in. You 
can even specify default values (such as San 
Jose” for city) to save typing. 

Powerful data management. 

Unlike most other integerated packages, 
FormManager’s data management is not limited 
by memory size. It can handle up to 32,767 
records, 10 forms per record, 100 fields per form 
and 80 characters per field. Its state-of-the-art 
B-tree technique assures you fast sorting and 
searching even if your data grows. There are 
several ways to search for a record randomly or 
sequentially. 

Macro and Math features simplify 
data processing. 

FormManager’s built-in math capability provides 
26 general math functions beyond the usual four 
arithmetic functions. You can define multiple 
formulas for interactive calculation (as in your 
spreadsheet programs). Its macro facility in¬ 


cludes repetitive ($DO) and conditional ($IF) 
statements. You can easily set up a task such as 


IF state = “CA” then TAX = subtotal * 0.065. 



Printing, of course. 

Print functions allow you to print from the screen 
to your pre-printed paper form. Or you can select 
to print any number of fields from all your records. 

With these features, you can tailor such things as 
mailing lists, inventory control, expense reports, 
etc., to fit your unique applications. 

See FormManager today at your local computer 
store. 

Or call: 

(408) 262-1054 

Retail price: $195 Tutorial disk: $15 

Dealers, send for your free tutorial disk. 


Requires 128K RAM, two 320K disks. 
DOS 1.1 or 2.0 Color or monochrome. 



BIT Software Inc., Box 619, Milpitas, CA 95035. (408) 262-1054. 
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The Mieimvorkl’s Most 
Rwerful Editor is also the 

Easiest toUse. 


Easy to Use 

VEDIT is an exceptionally easy to 
use, flexible and powerful full-screen 
editor. Now you can perform word 
processing quickly and easily, yet 
have command of editing tools 
created for the most sophisticated 
programmer. 

VEDIT helps you concentrate on 
creativity instead of devoting your at¬ 
tention to operating the program. 

VEDIT is also forgiving - it allows you to make mistakes or experiment. If 
you don’t like what you’ve just typed, ‘undo’ it with a single keystroke. 

Need Help? Just press the help key, a summary of commands and your 
keyboard layout will be displayed. Even include your own help messages. 

Other helpful features include a 
directory display, single key search 
and selective replace, line and 
column display, word wrap, adjus¬ 
table margins, paragraph formatting 
& print functions, plus the unique 
ability to completely determine your 
own keyboard layout. 

Acclaimed 

VEDIT is highly acclaimed in every major computing journal. Reviewers 
say VEDIT is ‘nothing short of outstanding’, and ‘the most flexible 
programming editor I’ve ever seen’. In Info Worlds 1983 Report Card of 
word processing software, VEDIT scored highest of all CP/M-MSDOS word 
processors/editors reviewed. 


Powerful 

VEDIT - the micro industry’s most 
respected full screen editor - has 
evolved into a powerful programming 
language, with the flexibility, per¬ 
formance & features of SPF, TECO 
and other mainframe editors. The 
power of its command macro lan¬ 
guage is virtually limitless. Sophisti¬ 
cated search/replace with pattern 
matching of multiple strings in mul¬ 
tiple files may be executed automatically. You can create a custom macro 
program to do virtually anything. Translate source code. Format printed 
output. Convert WordStar files to VEDIT. With a one line command you 
can selectively strip comments from programs. And macros may be loaded, 
saved and reused at a later time. 

VEDIT is a ‘virtual editor’ with unlimited and automatic file handling 
capability - there is no limit to the size of files you can edit. Plus you can 
change disks at any time. 


VEDITS Newest • Horizontal Scrolling (Edit Spread Sheets) 

Features ® Single Key Search & Selective Replace 

• Pattern Matching • On-Line Help 

• Numerical Capability 


Expect a lot from VEDIT. While easy to use, VEDIT is specifically 
designed for complex text manipulations. VEDIT has 10 text registers for 
extensive ‘cut & paste’ on multiple files, plus special features for program¬ 
ming in Pascal, PL/1, C, Assembler and other languages. 




• True Full Screen Editing 

• Automatic Disk Buffering 

• Compact (Only 16K) & Fast 

• ‘Undo’ Key to Restore Line 

• Automatic Indent/Undent 

• Repeat Function Key 

• Text Move and Copy 

• Load, Save Buffers on Disk 

• Powerful Command Macros 

• Directory Display 


• Insert Another Disk File 

• Unlimited File Handling 

• Recovery from Full Disk 

• Change Disks While Editing 

• Word Wrap 

• Format Paragraph 

• Printing 

• 200 Page Indexed Manual 

• Startup Command File 

• Customizable Keyboard Layorut 




VEDIT runs on practically every computer, CRT terminal, and 
memory mapped display made. To order, please specify your com¬ 
puter make, operating system (CP/M, CP/M-86, Concurrent 
CP/M-86, MSDOS, etc.), and disk format. 



VEDIT - Disk and Manual 


8080, Z80 or IBM PC.$150 

CP/M-86 or MSDOS.$195 

Manual Only.$18 
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CP/M is a registered trademark of Digital Research Inc. MSDOS is a 
trademark of Microsoft. IBM is a trademark of International Business 
Machines. WordStar is a trademark of MicroPro. 


CompuView 

PRODUCTS, INC. 

1955 Pauline Blvd., Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821 

Orders: P.O. Box 1349, Ann Arbor, Michigan 48106 

























Z80 
8086/8 
CP/M 
CP/M-86 
MP/M-86 
MS-DOS 
[NORT H STAR DOS I 

MEGABASIC"* reduces program devel- 
I opment time and memory requirements 
dramatically, executes up to 6 times faster 
than MBASIC interpreter, is highly portable 
among virtually all microcomputers, and is 
supported by outstanding documentation (a 
136-page reference manual with double¬ 
column, 17-page index) and direct hot-line 
response from American Planning 
Corporation. 

I BENEFITS: 

• Large Memory—Up to 1 Mb 
programs and data. 

• Fast execution—as fast as 
many compilers. 

• Easy program development- 
advanced TRACE and EDIT 
functions. 

• Roundina errors eliminated— 
BCD arithmetic. 

• Simple to use—No complicated 
field statements. 

• Source code protection— 
"scramble" utility. 

| THE COMPLETE PACKAGE: 

-Developmental version of MEGABASIC 
I in precisions up to 14 digits (North Star | 
floating point support available at no 
additional charge). 

-Run-time semi-compiler version. 

—Compaction utility reduces program 
ize. 

-Cross-reference generator that lists all 
| variables, arrays, subroutines, functions, etc. 

—Function library with fast sorts, yes/no 
I prompt routines, matrix manipulation and 
many more routines ready to plug into your 
j programs. 

—Configuration program. 

This complete package is available for | 
$400. A demo package with manual which 
allows you to test MEGABASICS capabilities 
is $50 (applicable to purchase of 
| package). 

Dealer inquiries invited. 

VISA or MasterCard accepted. 


14600 Duke St., Suite 423, Alexandria, VA 22304 

11-800-368-2248 

I (In Virginia, 1-703-751-2574) 
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X-NET 


Figure 



X-NETs Distributed. File System 


NETWORK ROOT 


NODE NAMES 


REMOTE SHARED 
DRIVES 



DRIVE FILE 
SYSTEMS 


user's diskette includes copies of net¬ 
work utilities for logging on and off, 
changing a password, protecting files, 
and assigning macros. 

X-NET extends the DOS file sys¬ 
tem across the entire outlying file 
structure of the network by making 
the distributed file system appear as 
the hierarchical file system of a simu¬ 
lated drive Z= (see figure 2). All the 
shared file resources reside on this 
drive. Shared drives are accessed with 
a path name constructed from drive 
Z=, the node name, and the drive let¬ 
ter, followed by the directory and file 
name if applicable. For example, the 
X-NET command 

DIR Z:\NODE01\C\SALES 

would access the directory SALES on 
the C: drive of NODEOl and 

COPY 

Z:\PCl\A\THIS.COM Z:\PC3\ 
CXTHAT.COM 

would copy THIS.COM from drive 
A: of PCI to THAT .COM on the G 
drive of PC3. 

Because the path names can be¬ 
come very complex, a utility, 
MACASGN, is provided to imple¬ 
ment string macro substitutions. The 
command 

MACASGN F: Z:\PC2\B 

would assign macro F= to the string 
Z:\PC2\B. Whenever X-NET sees the 


string "F:" it will substitute the 
string Z:\PC2\B. MACASGN is used 
for assigning logical drive letters (all 
letters A through Z are allowed) to 
specific drives at remote stations. A 
set of default macro assignments is 
most conveniently placed in the 
AUTOEXEC.BAT file. 

The X-NET documentation is 
unclear about the uses and abuses of 
MACASGN commands. When the 
network was set up at the Tech Jour¬ 
nal, we experienced severe perfor¬ 
mance problems and erratic network 
behavior. The problems were ulti¬ 
mately traced to incorrect usage of 
MACASGN involving limitations 
that had not been mentioned any¬ 
where in the X-NET manual. In par¬ 
ticular, it is impossible for a shared 
node to MACASGN its own devices 
over the network. 

MACASGN commands must be 
used with care at a station that is 
sharing disk drives or peripherals. For 
example, a remote station that wants 
to access the ADMIN subdirectory on 
node PC2's drive G can MACASGN 
"F:" to Z:\PC2\C\ADMIN, but the 
same assignment at node PC2 causes 
performance problems. If PC2 wishes 
to MACASGN "F:" to the subdirecto¬ 
ry ADMIN on its drive G, it must be 
done with the "local" syntax: 

MACASGN F: C:\ADMIN 

Remote devices can be accessed with 
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X-NET 

X-NET by specifying the device in a 
pathname, which includes the prefix 
\DEV\. The command 

COPY B: THISFILE.WP 
Z:\PC3\DEV\LPT1 

would copy the file THISFILE.WP 
from the local B : drive to the remote 
printer LPT1: attached to PC3 : . This 
process can be eased considerably by 
using the MACASGN assignment 

MACASGN LPT1: 
Z:\PC3\DEV\LPT1 

When the local station specifies 
LPT 1: as the receiving device, the 
document will be routed to the re¬ 
mote printer. 

There were several bugs in the 
X-NET software that warrant men¬ 
tioning. First, DOS 2.0 I/O redirec¬ 
tion doesn't work when the network 
is installed. Commands that make use 
of pipes and filters thus do not func¬ 
tion under X-NET. Second, internal 
system commands, such as DIR and 
COPY, when executed on the shared 
hard disk, will lock out anyone at¬ 
tempting fixed disk access, displaying 
this message: 

NOT READY ERROR ON DRIVE 
Z: ABORT/RETRY/IGNORE 

If this error is produced, it is some¬ 
times possible to retry and have the 
command be successfully completed. 
However, we had at least one case of 
a complete system hang-up at a user 
station that attempted to access the 
shared node while it was typing a 
long file to the console. 

Several extended function calls 
are provided for application program¬ 
mers and system developers. There 
are three locking calls: RLOCK (read 
only lock/unlock), RWLOCK (read/ 
write lock/unlock), and WATCH 
(monitor a specific range in a file for 
changes). In this locking approach, 
the application program specifies the 
complete path and file name, the 
starting byte of the segment within 
the file to be locked, and the length 
of the segment to be locked. X-NET 
will check for simultaneous lock re¬ 


quests of the same file. If a conflict is 
found, the second lock request is re¬ 
jected. It is the responsibility of the 
programmer to provide a retry algo¬ 
rithm. WATCH allows distributed 
applications to determine, when a 
lock call is issued, whether the seg¬ 
ment involved has been changed 
since it was last accessed. 

Protection Facilities 

X-NET provides both network access 
protection and three levels of file pro- 


T here were bugs in 
the X-NET soft- 
ware. First, DOS 2.0 
I/O redirection doesn't 
work when the network is 
installed. Commands that 
make use 0 / pipes and fil¬ 
ters thus do not function 
under X-NET. Second, in- 
ternal system commands, 
when executed on the 
shared hard disk, will lock 
out anyone attempting 
fixed disk access. 

tection. These facilities are normally 
implemented by the network admin¬ 
istrator, although any directory or file 
owner can change the associated pro¬ 
tection. X-NET maintains a table of 
valid user names, along with their 
corresponding passwords and group 
names, if any. Each name is assigned 
a user number and each group is giv¬ 
en a group number for internal use. 

Each file and device has an asso¬ 
ciated owner. X-NET uses five bytes 
within a directory entry to record the 
ownership and protection informa¬ 
tion. The protection field specifies 
read/write authorizations assigned to 
the file's owner, his or her group, and 
the generic ALL, which is everyone 
in the network. The file-ownership 
field records the owner's user and 
group number. Only the administra¬ 


tor and the owner are allowed to 
change the protection status of an ob¬ 
ject or write to this field, unless ex¬ 
plicitly overridden with the PRO¬ 
TECT command. The protection sta¬ 
tus of files and subdirectories can be 
listed with the XDIR command. 

For all the protection command 
and status displays, the protection sta¬ 
tus is specified by a set of six charac¬ 
ters enclosed in square brackets: 

ALL GROUP OWNER 
[ WR WR WR ] 

Each WR represents protection sta¬ 
tus for one of three levels. If a file's 
ALL status is set to read or write ac¬ 
cess, anyone on the network can ac¬ 
cess it for that purpose. If read or 
write is granted to the owner's group, 
only group members have the as¬ 
signed privileges. Otherwise, only the 
network administrator and the owner 
have the assigned access. If the posi¬ 
tion is occupied by a letter, access is 
allowed by the corresponding level; if 
the position contains a dash, that ac¬ 
cess will be denied. For subdirecto¬ 
ries, the protection status of the write 
operation determines who can create, 
erase, or rename files within that 
subdirectory. The status of the read 
privilege determines who can read 
the contents of the directory with 
DIR, reference it with CHDIR (CD), 
or open files within it. The command 

PROTECT C:\SALES\FROGS.DAT 

[-RWR] 

would set the protection status of the 
files FROGS.DAT to read/write for 
the file owner and read only for the 
owner's group. No one else would be 
able to access the file for reading or 
writing. The command 

PROTECT 

B: \ ADMIN \B ATS [ - R - R - R] 

would allow ALL, the group, and the 
owner to read the subdirectory BATS 
in the directory ADMIN; no writing 
would be allowed. 

When a new file is created, it is 
automatically assigned a default value 
associated with the node on which it 
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WAITING FOR 

SOFTWARE INTEGRATION? 

Vendor X’s word processing software looks great, but Vendor 
Y’s spreadsheet program is number one, and Vendor Z has the 
communications package you really need. Wouldn’t it be great 
if they were integrated? 

With APX Core® your personal computer gains the power to 
drive several different programs—from Vendors X, Y, and Z— 
at the same time. Coordinate them through overlapping win¬ 
dows that you define, and optimize keystrokes to save effort. 
APX Core® even lets you “cut and paste” data among the dif¬ 
ferent programs automatically. 

Let APX Core® integrate your choice of software. Our demo 
package can show you how. 

Dealer inquiries invited. 


APX Core^ Technical Specifications: 


Format: Software on 5'U' diskette with 

User Manual. 


Minimum IBM PC with DOS, 30K RAM 

Hardware plus memory required for 

Required: resident application software, 

1 Diskette Drive, and either 
monochrome or color display. 
(Call for availability on other 
hardware.) 


Commands: Switch Task, Window, 

Transcribe, and Keysave. 


Standard Concurrent processing 

Features: selectable per task, with 

automatic file and device 
allocation. 
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/\P\ 


Application 600 Broadway 
Executive Suite 4C 
Corporation New York, NY 10012 
(212) 226-6347 


Qty. 1 Price: 


$195 


























X-NET 

Figure 3 XDIR Listing 


Volume in drive B is FOOBAR 
Directory of B:/ 


IBMBIO 

COM 

0 

1/01/80 

1205a 

fwrwrwr] 

<0,0> 

1BMDOS 

COM 

0 

1/01/80 

12.05a 

fwrwrwrj 

<0,0> 

COMMAND 

COM 

17664 

9/09/83 

11:17a 

[wrwrwr] 

<0,0> 

INSTALL2 

BAT 

975 

1/05/83 

7:46 P 

fwrwrwr] 

<0,0> 

FUMBLE 

COM 

849 

1/06/84 

10:19a 

f — wrwr] 

<0,0> 

FEEBLE 

EXE 

678 

1/05/83 

7:23p 

/-r 1 

<oo> 

FOIBLE 

BAT 

505 

1/05/83 

7:24 P 

fwrwrwr] 

<0,0> 

FARKLES 

BAT 

554 

1/05/83 

7:22p 

f — rwr] 

<0,0> 

FIMBLE 

COM 

74 

1/05/83 

7:48p 

f -r-r-r] 

<0,0> 


9 File(s) 337920 bytes free 


TURN AN IBM PC 

DOT MATRIX PRINTER 



with 


The standard of printing excellence is 
the daisy-wheel printer. The NicePrint 
software package improves your IBM, 
EPSON, or Gemini graphics printer to 
near daisy-wheel print quality. And 
possibly best of all, WordStar, 1-2-3 
and most other programs will run just 
as before, with the exception that your 
dot matrix printer now prints like a daisy! 

Look at these actual print samples: 
Here is a sample of 
dot matrix printing. 
Change it into a daisy 
with NicePrint! 

There are six font styles in this package: 
Roman, Sans Serif, 

ORATOR LARGE, Script 
(0CBE ON5C33H 
and COMPUTER. 

All font styles can be 
underlined . boldfaced, 
and italicized easily. 
In addition, all fonts can have pica, elite, 
and four other pitches for maximum 
versatility. 

NicePrint represents the ultimate in 
user friendliness because you only have 
to read one page of the manual to get it 
going! 

For your convenience, NicePrint is 
not copy protected. 

Contact your local IBM PC dealerfor 
a.demonstration. If he doesn’t carry it, 
call or write us: 

Spies Laboratories 

(Spies pronounced “speez”) 
P.O. Box 336 
Lawndale, CA 90260 
(213) 538-8166 
Suggested retail price: $95.00 

WordStar is a TM of MicroPro Corp. 

1-2-3 is a TM of Lotus Development Corp. 
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was created. The default values are 
created by the administrator, but 
both the owner and the administrator 
can use the PROTECT utility to 
change this value. An owner can es¬ 
tablish a default protection status by 
calling PROTECT with a /D parame¬ 
ter. The command 

PROTECT/D [-RW] 

would create a default protection sta¬ 
tus allowing read/write access for the 
owner only and no access for anyone 
else. The protection status of files can 
be listed by using the XDIR com¬ 
mand (see figure 3). 

To have full use of network re¬ 
sources, a user must log in with the 
ACCESS command. A user may ac¬ 
cess the network as a local user with¬ 
out logging in. However, a local user 
can access only network resources 
whose protection status has been as¬ 
signed as ALL. All files and subdirec¬ 
tories created by a local user are 
owned by whomever is currently log¬ 
ged into that station. 

Electronic Mail 

An elegantly designed electronic mail 
package called X-MAIL is available 
separately for $595. It is easy to use 
and provides stations with an easy 
method of passing files and messages 
around the network. 

Before the mail program can be 
used, the administrator must set the 


system parameters, such as user 
names and passwords, with the 
XMAILU utility program. Once this 
information has been entered, any de¬ 
fined user may run XMAIL. 

XMAIL makes extensive use of 
function keys. The key assignments 
are always visible on the bottom line 
of the display. When XMAIL is in¬ 
voked, the use is informed if there is 
new mail. If so, the first new message 
is displayed on the screen; otherwise, 
the most recent message is shown. 
From the initial prompt line, the user 
can opt to answer or discard a particu¬ 
lar message or to read the next/pre¬ 
vious one. A search facility is also 
provided at this level; a keyword or 
name can be selected and a trace in¬ 
stituted to find all messages regarding 
any subject or correspondent. 

If the user chooses to answer an 
old letter or compose a new one, 
XMAIL will invoke the message edi¬ 
tor. While not an elaborate word pro¬ 
cessor, the editor is easy to use. It au¬ 
tomatically provides a message ID 
and prompts for header information, 
such as the recipient, to whom the 
message should be copied, the sub¬ 
ject, and any keywords. The key¬ 
words are used to do message traces 
from the first level of XMAIL. The 
header can be edited later on if re¬ 
quired. The completed message is 
sent as regular mail or delivered with 
priority. Once sent, a message cannot 
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IBM PC/OWNERS: 



IBM PC is a registered trademark of IBM Corp. PC-STOR, PC-BACKUP and PC-DISC are trademarks of 
Alloy Computer Products. 




The remarkable new PC-STOR combines the latest Winchester 
hard disk technology with the industry’s finest file-oriented tape 
backup. With this system you can locate, retrieve and re-position 
backup data quickly, precisely and easily. The PC-STOR makes 
recovery from awkward floppy disk or streaming backup systems 
a memory of the past for users of IBM or IBM-PC compatibles. 

The new Alloy Winchester hard disk comes with 35 megabytes 
of formatted storage, is 4 times faster than the IBM-XT system, 
and is especially designed for ease of use. It can be purchased 
as the PC-DISC® a hard disk system without backup, or as a 
PC-STOR, a hard disk with file-oriented tape backup. 

If you already have a hard disk system, you should add file- 
oriented tape backup: Alloy’s PC-BACKUP® 

For the ultimate in hard disk and hard disk backup systems, 
find out more about Alloy’s advanced product line, today. 

For more information, please contact your local computer store, or call 
or write: 

Alloy Computer Products In Europe, contact: 

100 Pennsylvania Avenue Alloy Computer Products (Europe) Ltd. 
Framingham, Mass. 01701 Cirencester, Gloucestershire, England. 

(617) 875-6100 Tel: 0285-68709 Tlx:43340 


IN A HAY STACK. 


Now, in a single package, 

hard disk storage and file-oriented 

backup: Alloy’s PC-STOR? 


HARD DISK STORAGE WITH BACKUP 
THAT IETS YOU HID A NEEDLE 


Computer Products 
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Everyone from 
Commodore to 
IBM User Will Want 
This Remarkable 
Guide to Creating 
User-Oriented 
Software 



Paul Heckel feels that to be “friendly 
software should be visual, interactive, 
and above all, communicative. He first 
summons up the techniques of the great 
masters of communication in film, and 
of painters like Pablo Picasso and writers 
like Mark TWain. He then adds techniques 
of his own developed through years of 
successful software design, including pro¬ 
grams for the Craig Language Translator 
and the all-new Viewdex™ system for the 
Epson HX-20. The result is a free-wheeling 
guide that is as delightful and surprising 
to read as it is easy and practical to use. 
The Elements of Friendly Software 
Design explains: 

• The thirty principles of friendly 
software design 

• How filmmaker^ communication 
techniques can be used to make software 
design “friendly” 

• Visual thinking as a key to design 

• Planing for prototyping and revision 

• Factors that determine user 
acceptance 

• Examples of excellence—why VisiCalc 
is so successful 

• Seven traps that snag even the most 
experienced designers 

“Unique and indispensable; by far 
the most important and practical 
book on the subject” 

-Lany Tesler, Manager, User Interface Design, 
Apple’s Lisa 

Nowin Quality Paperback 

O VtARNER SOFTWXRE 
WXRNER BOOKS 

A Warner Communications Company 

To order, send check or money order for $10.20 in U.S.A. or $12.00 in 
Canada (includes postage and handling) to Dept.PAA-X38-040.TJ 
Warner Books, 666 Fifth Avenue, New York, NY 10103. Please allow four 
to six weeks for delivery. 
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X-NET 


Table 1 X-NET Benchmarks 


PC-DOS 2.0 

1 user 

1 user 

2 users 

2 users 


user 

shared 

user 

shared 


stn. 

stn. 

stn. 

stn. 


I/O BENCHMARKS (in seconds) 


random access 

6 

10 

10 

30 

21 

sequential read/write 

29 

46 

45 

99 

78 

sequential read 

14 

21 

21 

37 

36 

dBASE sort , 1 key 

40 

55 

56 

92 

82 

dBASE Index, 1 key 

29 

51 

50 

226 

101 


WORD PROCESSOR 
BENCHMARKS 


WordPerfec t: 

load wp from hard 

4 

8 

6 

13 

11 

disk 

load wp from floppy 

14 

17 

14 

15 

17 

disk 

exit wp (to hard disk) 

1 

3 

3 

4 

5 

load file from floppy 

4 

5 

5 

5 

6 

save file to floppy 

18 

20 

21 

21 

21 

load file from hard 

2 

4 

2 

4 

4 

disk 

save file to hard disk 

15 

17 

16 

21 

20 

WordStar: 

load wp from hard 

6 

10 

7 

11 

11 

disk 

load wp from floppy 

1 

10 

9 

9 

9 

disk 

exit wp (to hard disk) 

0 

1 

1 

1 

2 

load file from floppy 

3 

6 

5 

15 

23 

save file to floppy 

32 

35 

33 

36 

35 

load file from hard 

3 

11 

7 

15 

24 

disk 

save file to hard disk 

10 

45 

22 

64 

46 


be retrieved even if it has not yet 
been "opened" by the recipient. 

Although on-line help is avail¬ 
able, it is not very extensive. Pressing 
the help key (FI) elicits an AMBIG¬ 
UOUS COMMAND message, fol¬ 
lowed by a list of suggested com¬ 
mands to try instead. The FIND com¬ 
mand also generates a curious re¬ 
sponse. It displays the AMBIGUOUS 
COMMAND message and offers the 
user a choice of commands beginning 
with SELECT. This is mildly incon¬ 
sistent and is the only confusing as¬ 
pect of XMAIL. 

Performance 

We tested X-NET with six small 
benchmark programs designed to 


view network performance with a 
heavy I/O load (see table 1). The ran¬ 
dom-access test writes 50 records, 
within a thousand-record file, to 50 
other records. Each record is 50 bytes 
long. The sequential-read test reads 
641 lines, each 50 bytes long within a 
40,000 byte file. The sequential read/ 
write test reads and then writes 641 
lines, each 50 bytes long, to another 
file. The dBASE II benchmarks used 
200 records, each containing fields for 
a name, address, telephone number, 
and zip code. These records were 
sorted on one key, indexed on one 
key, and indexed on two keys. The 
word processor benchmarks used 
WordStar and WordPerfect, in con¬ 
junction with a 30,000-byte file. 
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The programs were run under 
several different conditions, with the 
X-NET hardware always in situ, ex¬ 
cept for the control tests in the stan¬ 
dard single-user PC-DOS environ¬ 
ment. One node, a PC with 256K 
memory and an Epson RX-80 printer, 
was termed the user machine. The 
shared unit was an IBM PC/XT with 
640K memory, a 10-megabyte fixed 
disk, and an Epson FX-80 printer. 

The single-user tests were first done 
on each unit, while the second com¬ 
puter stood idle. Next, the tests were 
performed with both computers si- 



/though the per¬ 
formance of X-NET 
was disappointing 
in relation to its ease 0 / use 
and elegant design, it is im¬ 
portant to remember that 
these tests represent the 
best and worst cases. 


multaneously running the bench¬ 
marks from different volumes on the 
shared hard disk drive. 

Under PC-DOS alone, the ran¬ 
dom-access test took 6 seconds, the se¬ 
quential read/write test 29 seconds, 
and the sequential-read test 14 sec¬ 
onds. Performance declined by half 
when the tests were run on a single 
station running the X-NET software. 
When two users performed these 
tests simultaneously, the performance 
degraded even more, to about one- 
third of the PC-DOS results. The X- 
NET software had approximately the 
same effect on the dBASE II tests as 
on the random-access and sequential- 
read tests. Similarly, performance was 
seriously affected with all of the 
word processor benchmarks that ac¬ 
cessed the shared hard disk. Tests us¬ 
ing a floppy diskette showed less se¬ 
vere performance degradation. 

Although the performance of X- 
NET was disappointing in relation¬ 
ship to its ease of use and elegant de¬ 
sign, bear in mind that these tests 


represent the best and worst cases. 
Users who need infrequent access to 
a shared hard disk will not sustain 
much of a penalty. If, on the other 
hand, user stations need frequent and 
heavy I/O across the network, the 
time delays may become an impor¬ 
tant factor. For offices that require a 
well-designed, cost-effective product 


for light networking needs, X-NET is 
definitely worth investigating. l |m ^l 

X-NET 
XCOMP, Inc. 

7566 Trade Street 
San Diego, CA 92121 
619-271-8730 
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Pascal and C Programmers 

►Blaise Computing's productivity tools allow Pascal and C programmers 
to develop reliable software taking full advantage of the capabilities of 
the IBM PC and XT. Support for Microsoft and IBM Pascal; and Micro¬ 
soft (Lattice) C or CI-C86 is provided. Because all routines are carefully 
constructed in the language for which they were designed, the tools 
provide an excellent model. Pascal procedure support is implemented 
as separately compiled units, and the C functions are delivered as part 
of a function library. Now you can write your applications rapidly in 
the two most powerful languages available for the IBM PC. All pack¬ 
ages come with a comprehensive Reference Manual, extensive exam¬ 
ples and sample programs. 


T 

TOOLS 


All Source Code is included 


Total string capability, complete screen access, keyboard handling a graphics interface, 
access to all BIOS functions, and much more are provided in over 40 routines. All routines 
are carefully crafted and documented to give you the information and flexibility you need. 
A general Macro Assembler BIOS gate allows you to access any BIOS function from Pascal 
or C. and demonstrates how to interface assembly language routines. Everyone using Pas¬ 
cal or C should have TOOLS. User Manual only, $30. 


T 

TOOLS 2 


All Source Code is included 


The power of DOS 2.0 is supported using high level Pascal procedures or C functions. 
Program chaining, DOS internal and external command execution, use of all available 
memory, extended file handling, and other utilities are some of the features provided. A 
general DOS gate allows you to access any DOS function from Pascal or C. User Manual 
only. $30. 


VIEW MANAGER 


Source Code available 


VIEW MANAGER is a screen support system of a mainframe for the IBM Personal Com¬ 
puter. VIEW MANAGER is a menu driven, screen oriented system allowing you to develop 
user oriented screen interfaces. Screens are constructed with a true Screen Painter sup¬ 
porting any attribute or color, and the screens are stored efficiently in a Screen Database. 
Database utilities allow you to copy screens to stand-alone databases and to archive 
screens. VIEW/LIBRARY supports access to screens and true block mode data capture and 
display from application programs. Available soon will be VIEW/LIBRARY for Microsoft 
(Lattice) C. The source to the procedure library is available for an additional $150.00. 
Demonstration diskette and User Manual $35. 

►view MANAGER, TOOLS and TOOLS 2 run on the IBM Personal Com 
puter and XT. TOOLS 2 requires DOS 2.0; TOOLS and VIEW MAN¬ 
AGER can be used with any version of DOS. Specify if you wish Pascal 
(Microsoft and IBM) or Microsoft (Lattice) C versions. Blaise Com¬ 
puting can also provide you with the Microsoft Pascal and C compilers 
with qualified support. Call or write for details. 


TOOLS 125.00 

TOOLS 2 100.00 

VIEW MANAGER 275.00 

VIEW MANAGER (with Library Source) 425.00 
MS-Pascal Compiler 2 75.00 

Microsoft C Compiler 4 50.00 
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Plug Pure Data 



PD1464-SS 


XT COMPATIBLE 



If you’re looking for a multi¬ 
function board, you're faced with 
a bewildering array of functions, 
manufacturers, and prices. It's 
important to select the right card 
for your present and future needs. 
Pure Data offers a variety of high- 
quality expansion boards designed 
for the utmost in reliability and 
flexibility. We invite you to make 
comparisons with other brands. 
Our support software and docu¬ 
mentation is the most complete 
available. Surprisingly enough, 
our products cost a lot less 
than you would expect. 

All of our IBM Personal 
Computer products 
are covered by a one 
year limited warranty, 
with a technical support 
hot-line and guaranteed 
48-hour service. 


PDI464-SP 

• Up to 256K of RAM, fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• IBM-compatible serial channel 
with selectable address and 
6-foot cable 

• IBM-compatible parallel printer 
adaptor with selectable address 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 


• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-iliustrated installation and 
operation manual 

PDI464-SS 

• Up to 256K of RAM, fully 
socketed, with parity generation/ 
checking 

• Highest quality ceramic RAM 
chips used throughout 

• Two IBM-compatible serial chan¬ 
nels with selectable addresses. 
6-foot cables 







































































into your PC! 



• Serial channels feature modem/ 
printer configuration jumpers 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 


PDI208-SP 

• IBM-compatible serial channel 
with selectable address and 
6-foot cable 

• IBM-compatible parallel printer 
adaptor with selectable address 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 


PDI208-SS 

• Two IBM-compatible serial chan¬ 
nels with selectable addresses. 
6-foot cables 

• Real Time Clock/Calendar with 
field-replaceable lithium battery 
backup 

• p-Disk™ disk emulator for 
single/double-sided diskette 
emulation 

• Print spoolers for parallel and 
serial channels with multiple 
copies 

• Software for clock support, 
dynamic memory configuration, 
memory testing 

• Only occupies one expansion slot 

• Fully-illustrated installation and 
operation manual 



Pure 
Data Ltd 


Pure Data products are available through. 

IIIIIS1 l Ci9!11 1335 Valwood Parkway, Suite 108, 
Carrollton. Texas75006 


data systems Telephone (214) 620-8000 
P.O. Box 815155, Dallas. Texas 75381 


950 Denison Street. # 17, Keysoft International, Computerland. 

Markham, Ontario. Canada L3R 3K5 Computer Innovations, Compugroup, 

S (416) 498-1616 S(416) 475-2424 ECOSEA Technologies and others. 
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BOOK REVIEWS 



IBM PCjr Favorite Programs Ex¬ 
plained 

Donald C. Kreutner 
(Que Corporation, 1984) 

189 pages, paper, $12.95 

eople buy books of programs for 
many reasons, but the primary one 
is probably the desire to obtain —at a 
much lower cost than they would have 
to pay for commercial software —pro¬ 
grams that perform a variety of useful 
and/or entertaining tasks. The value of 
a book of this type, therefore, depends 
mostly on the types of programs 
included. 

In this respect, IBM PCjr Favorite 
Programs Explained will satisfy most of 
its purchasers. It contains a wide variety 
of BASIC programs, from games to busi¬ 
ness applications. Although these pro¬ 
grams will not substitute for most com¬ 
plex commercial software, they will prob¬ 
ably be adequate for PCjr owners who 
need only a few simple home manage¬ 
ment or educational programs. 

The programs in this book are di¬ 
vided, somewhat arbitrarily, into four 
categories. The first chapter covers math 
and problem-solving programs, the second 
includes games and miscellaneous pro¬ 
grams, and the third covers business and 
educational programs, 

Most of these programs perform 
tasks that are useful in many situations. 
Some, such as the basketball statistics 
program in chapter 1, are fairly specific 
and would be difficult to adapt to other 
uses, but most are more general. They 
seem to run predictably, although there 
are a few surprises. For example, in the 
Hangman program the user can choose 
either a one-player or a two-player mode. 
In the two-player mode, when one player 
has guessed his word or both players 
have been hung, the program displays a 
message and the two correct words. In 
the one-player mode, the program asks 


for only one player's guesses, but at 
the end of the game it displays two 
words, as though there were two players. 
This can be eliminated by adding a line 
to the program: 

2355 IF P = 1 THEN 2360 

Typographical errors in the pro¬ 
grams do appear occasionally, which can 
complicate the procedure of getting a pro¬ 
gram to run, but they are not generally 
difficult to spot if the user has some fa¬ 
miliarity with BASIC. 

One of the strengths of this book is 
that it can help novice BASIC program¬ 
mers expand their knowledge and im¬ 
prove their skills. One way in which this 
is accomplished can be frustrating. Be¬ 
cause it is nearly impossible to avoid 
making typographical errors when key¬ 
ing in programs, the user will almost cer¬ 
tainly have problems the first time he 
tries to run one of them. Analyzing why 
the problems occur and then fixing them 
is an excellent way to learn how the pro¬ 
grams work. 

Another way to improve BASIC pro¬ 
gramming skills is by modifying pro¬ 
grams. Most of the routines in the book 
could easily be adapted to suit a user's 
particular needs, and many of them 
could be used as parts of larger programs. 
The author has written the book with 
this in mind. He suggests some possible 
changes; many others will undoubtedly 
be evident to the user by the time he has 
the program running correctly. 

One modification that I would find 
necessary involves the user interface. 

The messages that appear on the screen 
when a program is running should be ex¬ 
panded and clarified. As the author has 
presented them in the book, they are 
cryptic to the point of incomprehensibili¬ 
ty. It is sometimes necessary to refer to 
the program descriptions and to the pro¬ 
grams themselves to understand what re¬ 
sponse a particular prompt needs. For an 



inexperienced computer user, this may 
seriously impair the usefulness of the 
programs. Perhaps these messages were 
designed this way to keep the programs 
short and easy to key in ; I think longer 
programs would have been preferable. 

Another problem is that some of the 
program descriptions are not entirely ac¬ 
curate. For example, in the program 
called BEEP1, the text states that the pro¬ 
gram creates a tone that can be sounded 
at any pitch, any level of loudness, and 
for any duration,- the user is supposed to 
be able to select these parameters as the 
program runs. In fact, the program asks 
the user to input information only about 
the duration of the tone. 

In summary, many PC/r owners will 
find this book useful, if they are willing 
and able to make some modifications to 
the programs included in it. Users can 
improve their BASIC programming skills 
and, at the same time, obtain some help¬ 
ful, personalized programs. Using this 
book is not as easy as inserting a com¬ 
mercial software diskette into a drive, but 
for the price, it's easy enough. 

— Barbara Tilly 

Introducing IBM PCjr 

Douglas Ford Cobb and Chris 
DeVoney 

(Que Corporation, Indianapolis, 1983) 

245 pages, paper, $9.95 

I BM's announcement of PC/r has fos¬ 
tered intense competition among pub¬ 
lishers of computer-related media, each 
publishing company striving to be the 
first to produce materials for the new 
market. An early entry in this race was 
Que Corporation's Introducing IBM PCjr, 
which was published in December. 

The most useful sections of the book 
are probably those that focus on specific 
hardware components, applications soft¬ 
ware, and comparisons of the PC/r with 
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these combinations quickly 
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sets the sophisticated data- 
base management system 
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have found that DataFlex MSDOS, PCDOS, TurboDO: 
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other home computers and the IBM PC. 
Possible system configurations are out¬ 
lined in one chapter, including current 
price information and reasons for buying 
each piece of equipment. Also considered 
are possible future expansions from IBM 
and other hardware and software compa¬ 
nies. The information in these chapters is 
important for prospective PC/r buyers. 

It is probably such prospective 
buyers who will get the most out of this 
book. Buyers who know little about com¬ 
puters will gain at least enough familiari¬ 
ty with terminology to be able to under¬ 
stand a computer salesman, and the later 
chapters of the book will help them de¬ 
cide what they need in a home computer 
and whether PC/r will meet those needs. 

Prospective buyers with more com¬ 
puter experience will find less of value 
an this book, but the discussions of the 
differences between PCjr's hardware and 
that of other home computers, including 
the IBM PC, will help them determine 
whether PC/r is capable of supporting 
their intended uses. 

The book's greatest problem is re¬ 
lated to its intended audience. The au¬ 
thors state that the book is meant for 
anyone interested in PC/r, novices and 
experienced computer users alike. Their 
attempts to meet the needs of both au¬ 
diences often confuse the focus of the 
discussions. Much of the book is aimed 
at the computer novice, particularly at 
families entering the home computer 
market for the first time. This approach 
seems sound, since IBM is marketing the 
machine to appeal to that audience. 

The first chapter, entitled "Over¬ 
coming Fear and Uncertainty," is clearly 
directed to inexperienced users. It dis¬ 
cusses basic computer concepts and ter¬ 
minology, offering helpful analogies and 
examples. Unfortunately, a number of 
terms that are used later are not defined 
in this section. For instance, in the chap¬ 
ter on DOS 2.1, the authors say that it is 
necessary to reboot PC DOS in order to 
free the memory used by the command 
GRAPHICS. Several paragraphs later, 
they state that the computer must be re¬ 
set to free up the space used by the 
PRINT command. Although anyone fa¬ 
miliar with computers would know that 
rebooting PC DOS and resetting the com¬ 
puter involve the same actions, a novice 
would probably not know this. He might 
figure it out several pages later, when the 
process of doing a system reset is de¬ 
scribed, but an earlier discussion would 
have avoided the confusion entirely. 

The chapters on DOS 2.1 and on 
languages for PC/r also reflect the diffi¬ 
culty in writing for both novices and ex¬ 
perienced users. Much of the information 


presented is too technical for the inexper¬ 
ienced user to understand without more 
detailed discussion, yet there is not 
enough technical depth in the descrip¬ 
tions to satisfy a more expert reader. 

For example, the authors attempt to 
give a quick summary of BASIC, presum¬ 
ably in order to help clarify for a novice 
the discussion of the differences between 
the various types of BASIC available on 
PC/r. It is important to know that these 
differences do exist, but the details are 
probably better left for other texts,- no 
condensed summary of BASIC will be 
sufficient to keep someone who doesn't 
know that language from being bored 
and confused by discussions of such de¬ 
tails. This section of the book, as well as 
that on DOS 2.1, should probably have 
been shortened to cover only the basics 
of each topic as it relates to PC/r. 

Overall, the book would have been 
more useful had it aimed more consist¬ 
ently at the novice. Combined with visits 
to computer stores along with other re¬ 
search, however, this book can provide 
useful information on which to base a 
purchase decision. 

-BT 

Introducing the IBM PCjr®: 
Unshelling the Peanut 

Andrew M. Seybold 

(Howard W. Sams & Co., Indianapolis, 

1983) 

16 pages, index, glossary, paper, 12.95 

T he advertising copy on the back of 
this book claims that it is "required 
reading before you buy your PCjr, 
and a handy reference guide once you 
own one." Although I often feel that ad¬ 
vertising copy exaggerates the products it 
touts, in this case it's right on the mark. 

The book explains nearly everything 
a novice user would need to know before 
purchasing a PC/r, including what the 
system's components and optional addi¬ 
tions do, how they differ from those on 
other comparable products on the mar¬ 
ket, and how to choose which compo¬ 
nents to buy. There is also a clearly pre¬ 
sented discussion of the differences be¬ 
tween the PC/r and the PC and XT. 

Once he has purchased a PC/r, the 
novice user can refer to this book for de¬ 
tailed help in setting the system up, us¬ 
ing the keyboard (there is a whole chap¬ 
ter on how this keyboard works and how 
it can be programmed, using BASIC and 
DOS, and communicating with other 
computers through a modem. The discus¬ 
sions on using BASIC are especially use¬ 
ful, focusing on the differences between 
cassette and cartridge BASIC and covering 
briefly those features of cartridge BASIC 


that are not included in advanced BASIC 
for the IBM PC. There are clear explana¬ 
tions of the equipment and commands 
needed to save, load, and run programs in 
the various versions of BASIC. Many 
books, including the BASIC manual for 
the PC/r, provide this information in a 
confusing, dislocated way, apparently as¬ 
suming that the rules for these proce¬ 
dures are more obvious than they may 
appear to the novice. 

One of this book's strong points is 
that it is consistently directed toward the 
novice computer user. No attempt is 
made to present detailed BASIC program¬ 
ming procedures, for example, but 
enough information is provided that an 
interested reader will be encouraged to 
seek out books on the subject. One prob¬ 
lem with many books written for the no¬ 
vice is that their authors seem to "talk 
down" to the readers. Seybold (who is 
also the author of the well-regarded Sey¬ 
bold Report ) doesn't do this. The tone is 
straightforward, informative and friendly, 
and the pace is fast enough to keep even 
more experienced users interested. 

For readers who want more technical 
information, there are several appendices 
containing details on topics mentioned 
briefly in the main body of the book. 
These topics include infrared communi¬ 
cations (especially as used in the PC/r 
keyboard), RS232C serial communica¬ 
tions, communications protocols, and the 
components of the motherboard. 

Another strength this book has is its 
illustrations. There are many photo¬ 
graphs, tables, and figures accompanying 
the text, and nearly all of them are use¬ 
ful and attractive. For example, there is a 
table that compares the major features 
supported by the PC/r, the PC, and the 
XT. Other figures help explain how to 
connect various devices to the computer, 
clarifying the discussions. 

The only negative comment I have 
to make about the book is that it could 
have profited from a good editing and 
proofreading job. Although there are few 
ungrammatical sentences, there are many 
that are awkward, and there are so many 
typographical errors throughout the text 
that it is annoying. These are not major 
problems, but a book as good as this one 
deserves to have nothing that distracts 
the reader from the subject matter. 

This book will be valuable both for 
people who are planning to purchase a 
home computer and for those who al¬ 
ready have a PC/r and want to know 
what to do with it. If I could buy only 
one of the books I've seen so far on the 
PC/r, this would be it. 

-BT 
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PROOFWRITER™ 

Word Processor, Program Editor, and Spelling Checker 

PROOFWRITER™ is a comprehensive, easy-to-learn, menu-driven Word 
Processing and Program Editing package designed for Scientific, 
Multilingual and Business Applications. 

The Main Features of Proof Writer^ are: 

• Full Screen Menu-Driven Editor 

• Over 60 Single Keystroke commands 

• Word Processing in Color ^ 

• On-Screen Tutorial Introduction ,T « to>* ST »ATi^ 

• Spelling Checker 

• Mail Merge Capabilities Tn * 

• "Help" commands 

• Easy "cut and paste" capabilities ° ^ Oo ^ 

• Spelling Errors Displayed in Reverse Video 

• Foreign Language and Scientific Symbols inserted with single 
keystroke 

• Underlining, emphasized text, superscripts and subscripts 
displayed during editing 

• Equation mode for easy entry of Scientific Equations 

• Constructs and prints any Foreign Language or Scientific 
Symbol on any matrix printer 
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• Any symbol not included in the IBM PC character set can be 
displayed with optional character PROM $125 

• Tabs, Margins, and Text reformatted on the screen 

• Inserts phrases or blocks of text with single keystroke 

• Columns of data can be moved 

• Many unique printing options: underlining on any printer, 
superscripts, subscripts, software generated shadow and bold 
type, right/left justification, centering, italics: enhanced, 
enlarged or condensed print; automatic numbering of 
footnotes, endnotes; headers, footers, and numerous page 
numbering options 

• Will work with any printer: matrix, thimble or daisy wheel 

• Text completely DOS compatible 

• Compatible with program compilers 

Only $250 

Manual Only — $30 Visa or MC accepted 

Order direct or thru your Computer Dealer 
IBM XT or PC with 2 Disk Drives; 192 KB Recommended 

Image Processing Systems 608/233-5033 

6409 Appalachian Way • P.O. Box 5016 • Madison, Wl 53705 
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Name, Rank, and 
Serial Number 

To set machine-specific parameters from inside a program, 

it helps to know the machine part 

number, copyright date, and ROM BIOS date. 



NOTEBOOK 



Susan Glinert-Gole 


The November 1983 IBM Personal 
Computer Seminar Proceedings states 
that the second-to-last byte in the 


ROM BIOS indicates whether the cir- 
rent machine environment is an IBM 
PC, an IBM PC/r, or an IBM PC/XT. 
An FDh indicates the machine is an 
IBM PC/r, FFh indicates an IBM PC 
or an early IBM PC/XT, and FEh in¬ 
dicates a later model IC/XT. This in¬ 


formation is useful to system devel¬ 
opers who need to set machine-spe¬ 
cific parameters from inside of a pro¬ 


gram. Although this byte will defi¬ 
nitely distinguish between a PC/r and 
its bigger brothers, it does not always 
reliably distinguish between a PC 
and a PC/XT. Tech Journal's PC/XT 
is an early model and the identifica¬ 
tion byte at FFFFEh is FF. The pro¬ 


gram below interprets this byte as in¬ 
dicative of an IBM PC. 

Occasionally, as a matter of utili¬ 
ty or curiosity, a programmer would 
like to know the machine part num¬ 
ber, copyright date, and ROM BIOS 
date. The following BASIC program 
looks in the appropriate ROM BIO 
locations and prints out the identifi¬ 
cation byte at FFFFEh, the serial 
number and copyright date at FE000, 
and the ROM BIOS date at FFFF5h. 

We ran the ROMREAD program 
on the machines around Tech Jour¬ 
nal's office and on two of the staff's 
home computers and found four dif¬ 
ferent ROM BIOS copyright dates, 
in addition to two different part 
numbers for IBM PCs of various pedi¬ 
grees (see table 1). mu—i 


MACHINE 

ROM BIOS DATE 

COPYRIGHT DATE 

PART NUMBER 

IBM PC 

10/27/82 

1982 

1501476 

IBM PC 

10/27/82 

1982 

1501476 

IBM PC 

10/27/82 

1982 

1501476 

IBM PC 

4/24/81 

1981 

5700051 

IBM PC/XT 

8/16/82 

1982 

5000026 

IBM PC/r 

6/1/83 

1981, 1983 

1504037 


Table 1: Results of Running ROMREAD.BAS on 
Tech Journal machines 


Listing 1 ROMREAD.BAS 

100 ' This program will print the copyright date, 

110 ' ROM BIOS date, and machine type 
120 ’ Author: Susan Glinert-Cole 
130 1 

140 PROGS = "Signature VI.01 19Feb84" 

150 CLS: KEY OFF: PRINT PROGS: PRINT 
160 ' 

170 ' Part 1: Get copyright date 
180 OEF SEG = &HFE00: A = 0: B = 30 
190 PRINT "ROM Location FE000: 

200 G0SUB 380 
210 ' 

220 ’ Part 2: Get ROM date 

230 DEF SEG = &HFFFF: A = 5: B = 12 

240 PRINT "ROM BIOS date is: 

250 G0SUB 380 
260 ' 

270 ' Part 3: get the machine type, byte at FFFFEh 


280 DEF SEG = &HFFFF 
290 ID.BYTE = PEEK(&HE) 

300 IDS = "" 

310 IF ID.BYTE = &HFF THEN IDS = "PC" 

320 IF ID.BYTE = &HFE THEN IDS = "XT" 

330 IF ID.BYTE = &HFD THEN IDS = "PCjr" 

340 PRINT "Machine type is: 

350 IF IDS = "" THEN PRINT "Unknown. Code is ";HEXS(ID.BYTE) 
ELSE PRINT "IBM ";IDS 

360 END 
370 ' 

380 1 Subroutine to get the string from memory, 

390 ' convert unprintable characters, and print it. 

400 PS = "" 

410 FOR X = A TO B 
420 CS = CHRS(PEEK(X)) 

430 IF " " > CS OR CS > "'" THEN CS = " " 

440 PS = PS + CS 
450 NEXT X 
460 PRINT PS 
470 RETURN 
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Other Books on PCjr 

Discovering the IBM PCjr 

Peter Norton 

(Microsoft Publishing; Bellevue, WA,- 
May, 1984) 

320 pages, paper, $15.95. 

This is a step-by-step introduction to the 
PCjr, including information on what it 
can do and how to create programs. 

Exploring the IBM PCjr 

Peter Norton 

(Microsoft Publishing,- Bellevue, WA ; 

April, 1984) 

336 pages, paper, $18.25 
This offers a more in-depth look at the 
PCjr, covering the machine's inner 
works, including the chips it uses and 
how they affect its operation. 

Mastering the IBM PCjr 

Peter Norton 

(Microsoft Publishing; Bellevue, WA ; July, 
1984) 

352 pages, paper, $19.75 
This is a programmer's reference guide to 
the PCjr, including relevant information 
on Pascal and C, as well as a detailed 
look at the machine's built-in ROM. 

PCjr BASIC Programs for the 
Home 

Andrew Bartorillo 

(Banbury Books-, Wayne, PA; April, 1984) 
272 pages, paper, $14.95 
Included in this book are programs to 
help users balance checkbooks, compute 
mortgage payments, etc. Each program is 
accompanied by a description of what the 
BASIC code is designed to accomplish. 

Sound and Graphics for the 
IBM PCjr: Fun and Creativity 
with IBM's Newest Home Com¬ 
puter 

Timothy On Knight 
(Banbury Books,- Wayne, PA; May, 1984) 
256 pages, paper, $14.95 
In a conversational, nontechnical style, 
this book explains how to draw three-di¬ 
mensional pictures, play familiar melod¬ 
ies, etc., using BASIC. l |m —gJ 

Erratum: Many a Tech Journal reader 
noticed the mistake we made in last 
month's Book Reviews.- we did not illus¬ 
trate the review of Willen and Krantz's 
8088 Assembler Language Programming: 
The IBM PC with a photograph of their 
book. Pictured instead was the cover of 
another book, IBM PC Assembly Lan¬ 
guage: A Guide to Programmers, by Leo /. 
Scanlon and published by the Roben A. 
Brady Co. Our apologies to publishers, au¬ 
thors, and readers. — WF 
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TALL TREE 
SYSTEMS 


1032ElwellCt, Suite 124 • Palo Alto, CA 94303 • (415)964-1980 
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Absolute Address=03C9E Segment:Offset=Q3C4:OQ5E 


Also runs on some IBM-PC Compatibles 


BX ;TAG A LINE 

STL21.ST 

BX,Offset VECT0R_TABLE_2 

DOS _ VERSION _NUM,’2’ BREAKPOINT SET 

TRASH_IT 

BX,Offset VECTOR_TABLE_1 

Short LONG_LABELS_ARE_OK_AS_YOU_LIKE 

STOSW ;STOP 777th TIME 


9BDEC2 

BB3100 

B03E5E- 

7305 

BB0100 

EB02 

f2ab nrrm 


ASCII SUPPORTS 
— CodeSmith-8B 
MAKES DEBUGGING 
A BLAST! 


Its 12 p.m. 

Do you know where your code is at? 


Co(ieSmith ,n -86 


IB: fabcode.COM* 


■CodeSmith-86* 


SS=19831 
DS=19841 
ES=1985| 
CS=200l[ 


0050 

41 

53 

43 

49 

49 

20 

53 

55-50 

50 

4F 

52 

54 

20 

|32| 

20 

0060 

20 

2D 

20 

20 

43 

6F 

64 

65-53 

6D 

69 

74 

68 

2D 

38 

36 

0070 

20 

40 

41 

4B 

45 

53 

20 

44-45 

42 

55 

47 

47 

49 

4E 

47 

0080 

20 

41 

20 

42 

4C 

41 

53 

54-21 

20 

20 

20 

20 

20 

20 

20 



It’s here-THE Multi-Window Interactive Debugger that’s STATE-OF-THE-ART. 


• Scroll Up/Down thru full-screen disassemblies & memory dumps 

• Load and Write Commands much easier, more powerful than DEBUG’s 

• “Snapshot” a complete debugging state onto disk-resume later 

• True passpoints and execution path counters 





* SCREENSAVE mode saves and restores user’s graphic display when 
c, \ . Disassemble selected ranges of memory code to disk-compatible 

v * Stop on data Read/Write or memory range access 






Line technical support 

The Professional’s Choice-CodeSmfth-ftti 

Multiple copies purchased by: 

Lotus Development Corp., MicroPro, VisiCorp, IBM 

Requires MS-DOS & 160K RAM. 

OEM and dealer inquiries invited. 

VISUAL 

642 N. Larchmont Blvd. • 

CIRCLE NO. 140 ON READER SERVICE CARD 

CodeSmith, TM International Arrangements, Inc. 

MS, TM Microsoft Corf). 

IBM.TM International Business Machines Corf). 







Using a Switch-Type 
Joystick on the IBM PC 

A method for getting switch-contact 
speed in resistive environments 



Scott McCann 


The two types of joysticks used with 
most games and computers are the 
switch type (Atari, etc.), which closes 
a set of contacts when the stick is 
pushed top-bottom-left-right; and the 
resistive type (Color Computer, etc.) 
in which sticks turn pots as they are 
pushed top-bottom-left-right. 

Both of these types are fine in a 
situation for which they were de¬ 
signed, but problems arise if the 
computer, joystick, and program 
were all designed by different people. 
The IBM PC uses the resistive type 
of stick, which causes problems 
when a user runs a program, like PC- 
MAN, that requires quick move¬ 
ments. 

I purchased a nice "professional" 
type joystick for $10 at a local com¬ 
puter fair, and Fair Radio (P.O. Box 
1105; Lima, OH 45802) sells a similar 
one for $7.95 (#JS-4P-2P). The joys¬ 
tick I bought had SPDT micro¬ 
switches at the top, bottom, left, and 
right. I worked out the following 
method to use it with the IBM and 
similar machines giving switch-con¬ 
tact quickness in a resistive environ¬ 
ment. 

The resistive stick has a vertical 
pot that shows a short between pin 1 
and pin 6 on the IBM Joystick plug 
(see page 2-121 of the IBM Technical 
Reference) in the up position and 
100k ohms between them in the 


down position. The horizontal pot 
shows a short between pin 1 and 3 in 
the left position and 100k ohms in 
the right position. Dead center shows 
50K ohms each way. Joystick B on 
the same connector is similar, using 
pin 9 as common, pin 11 for horizon¬ 
tal, and pin 13 for vertical. Joystick 
buttons are pins 2 to 4 for joystick A, 
and pins 10 to 12 for joystick B ; both 
buttons are normally open. PC-MAN 
uses joystick A. 

In my schematic (figure 1), I 
connected "1" to pin 1. The other 
end was connected both to pin 3 (for 
horizontal control) and to pin 6 (for 
vertical control). This system re¬ 
quires two* circuits for full control. 
Taking horizontal control as an ex¬ 
ample, on "left stick" SI closes, giv¬ 
ing zero ohms for full left; on "cen¬ 
ter" SI is open and S2 is closed, put¬ 
ting R1 and R2 in parallel for 50K 
ohms. When the stick is put "full 
right," contact S2 opens, giving the 
maximum right signal (100K ohms) 
to the computer. Vertical control is 
identical, being wired for short on 
full up, 50K on center, and 100K on 
down. The button normally is open. 

I have included a simple pro¬ 
gram to test the joystick conversion. 
When the routine is RUN a small 
(hi-res) dot will appear in the center 
of the monitor. As the stick is moved 
the dot draws a figure, much as fig¬ 


ures are drawn on a child's etch-a- 
sketch game. Pressing the button will 
erase the screen. This program is in¬ 
tended as an illustration of the stick's 
capability rather than as a complete 
program. 

This stick allowed me to double 
my average PC-MAN score. When 



Figure 1: Schematic of Joystick 
Circuit Set-up 

this new power is realized it should 
add even more to the popularity of 
the PC. Eli” 

Scott McCann teaches photography in a 
community college in Annapolis , Maryland. 


LISTING 1: ETCH.BAS—PROGRAM TO 
TEST THE JOYSTICK CONVERSION 

10 CLS:KEY OFF:SCREEN 2 
20 H = 320:V=100 
30 TEMP = STICK(0) 

40 X = STICK CO):Y = STICK(l) 

50 IF X < 30 THEN H=*H-1 
60 IF X > 75 THEN H = H + 1 
70 IF Y < 30 THEN V=V-1 


80 IF Y > 75 THEN V=V+1 
90 IF V>200 THEN V=0 
100 IF V<0 THEN V=200 
110 IF H>640 THEN H=0 
120 IF H<0 THEN H=640 
130 PSET(H,V) 

140 STRIG(O) ON 

150 ON STRIG(O) G0SUB 170 

160 GOTO 30 

170 RETURN 10 
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Cross/File bridges the gap between mainframe and personal 
computers and opens up a whole new world for PC users. 


The missing link! 

Until now, data obtained from external sources and 
displayed on a personal computer screen has had to be 
recorded on paper and retyped by hand into standard 
PC application programs. This has been time- 
consuming, costly and error-prone. And it has greatly 
decreased the effective use of spreadsheet, database, 
business graphics and word-processing programs. 

Good news! You no longer need to spend a lot of time 
and effort in transferring information manually from 
large computers to your PC because of incompatible 
file structures at each end. Cross/File provides the 
missing link! 

What is Cross/File? 

Cross/File is a combined file editor and reformatter for 
PCs and requires no installation or adaptation at the 
host computer end. The Cross/File program opens up 
a whole new world of information for PC users working 
with Visicalc, Lotus 123, Multiplan, dBase II, Word¬ 
star and information retrieval systems like the Search 
& Find package. 

Simply pick and choose 

With Cross/File you simply pick and choose from the 
host computer information displayed on your screen. 
Whether or not the host computer and your PC use the 
same file format becomes irrelevant. You may use any 
kind of communication protocol (synchronous or 
asynchronous) as long as your communication pro¬ 
gram is able to store standard ASCII files on disk. 


To be really efficient in reformatting numeric data files, 
Cross/File prefers the data presented in arrays 
(columns and rows). A word processor may be used to 
edit intermediate files. 

In brief, you select the information you want proces¬ 
sed, and it is reformatted to suit the standard applica¬ 
tion program you are working with. 

Who is Cross/File for? 

Cross/File is of value to any PC user who wants to: 

■ Use data from other computers (PC/mini/main¬ 
frame computers or commercial data banks) as in¬ 
put to standard spreadsheet, database, business 
graphics or word-processing programs, as well as to 
his/her own programs. 

■ Create intermediate files, for example by selecting 
certain entry categories (columns) and certain rec¬ 
ords (rows) and including them in a new file. 

■ Exchange information between such programs, 
such as taking figures out of a table in a word¬ 
processing text file and using it as input to a spread¬ 
sheet program. 

Cross/File can be used on files received from all kinds 
of PC, mini and mainframe computers. And with all PC 
programs using the standard filing formats, DIF, 
SYLK, CSV and standard ASCII text. 

Cross/FileisavailableinMSDOS, PCDOS. Special 
versions are available for IBM PC/XT, DEC Rainbow, 
Wang PC, Panasonic PC and Ericsson Step/One. 


AXEL JOHNSON CORPORATION 

666 Howard Street, P.O. Box 7067, San Francisco, CA 94120 

FOR ORDERS, TECH SUPPORT OR INQUIRIES: 800-262-8800 
Dealer Inquiries Invited. 

CIRCLE NO. 200 ON READER SERVICE CARD 

Yeti Control Corp. World Trade Center. Geneva Airport. Case Postale 306.1215 Geneva 15 Switzerland, Telephone 41-22-989 989. Telex 28 99 50 


Cross File is a trade mark of Yeti Control Corp 
Visicalc is a trade mark ui Visi Corp 
l.'M i> a trade mark Lotus Development Corp 
dBase II is a trade mark m AshtonTate In. 

>ear.h & Find is a trade mark ot Program Makarna AB 
Multiplan is a trade mark ot Microsoft 
Wordstar is a trade mark of MicroPro International 
DIF i- a trade mark ot Software Arts In. 






































LEGAL BRIEF 


Sony Versus Universal Studios: 
So What? 

What the Supreme Court's decision might mean to the computer industry 


Max Stul Oppenheimer 


I f the name Willis Griffiths is al¬ 
ready familiar to you, you proba¬ 
bly have read the Sony v. Universal 
Studios case carefully and should 
skip to the "So What?" section of 
this column. Otherwise, the follow¬ 
ing information may interest you. 

In 1976, Universal and Walt Dis¬ 
ney Products (the plaintiffs) sued 
Sony Corporation (manufacturer of 
Betamax Video Tape Recorders), its 
subsidiary Sony Corporation of 
America, four retailers of Betamax 
VTRs, and Willis Griffiths, a Beta- 
max owner (the defendants). The 
plaintiffs claimed that some Betamax 
owners taped some of the plaintiffs' 
copyrighted movies off the air and 
that Sony was therefore liable for 
"contributory infringement" of the 
plaintiffs' copyrights. 

Surveys conducted by Sony, Uni¬ 
versal, and Disney showed that the 
primary use of the machines was for 
"time-shifting": recording a program 
for later viewing and then erasing it. 
The trial court concluded that "non¬ 
commercial home use recording of 
material broadcast over the public 
airways is a fair use of copyrighted 
works and does not constitute copy¬ 
right infringement." Sony could 
therefore not be liable for contributo¬ 
ry infringement. 

The case then went to the Ninth 


Max Stul Oppenheimer is a partner in the law 
firm of Venable , Baetjer, and Howard in 
Baltimore. 


Circuit Court of Appeals, which re¬ 
versed the trial court. The Supreme 
Court issued the final word on Janu¬ 
ary 17, 1984: the verdict was victory 
for Sony by a vote of 5 to 4. 

The precise holding of the Su¬ 
preme Court was that Sony was not 
liable for contributory infringement 
of copyright because the VTR is ca¬ 
pable of commercially significant 
noninfringing uses. The court noted 
several noninfringing uses: 

1. "Authorized time-shifting" — 
that is, time-shifting that pro¬ 
ducers of TV shows did not 
object to. 

2. Copying of TV programs in 
the public domain, either be¬ 
cause they are not originally 
copyrighted or because the 
copyright has expired. 

3. Copying of programs whose 
owners consented to permit 
the programs to be copied for 
home use. There was testimo¬ 
ny from several sports com¬ 
missions, from the National 
Religious Broadcasters, and 
from public TV broadcasters 
that their programming fell 
into this category. 

The Supreme Court also held 
that even unauthorized time-shifting 
was a fair use, for three reasons: be¬ 
cause "time-shifting for private home 
use must be characterized as a non¬ 
commercial, nonprofit activity"; be¬ 
cause it involved the copying of a 
work that the viewer "had been in¬ 
vited to view in its entirety free of 
charge"; and because the copyright 
owners had not demonstrated "any 


likelihood of non-minimal harm to 
the potential market for, or the value 
of their copyrighted works." 

Four justices of the Supreme 
Court dissented. They noted that the 
copyright statute does not create a 
general exemption for single copies 
of copyrighted works made for per¬ 
sonal use and that the legislative his¬ 
tory of the 1976 amendments indi¬ 
cated that "mere duplication of a 
copy may constitute infringement 
even if it is never distributed." The 
dissenters disagreed with the majori¬ 
ty view of fair use, arguing that the 
use was not for a "socially laudable" 
purpose, since the copy is made "for 
the same purpose as the original" — 
nothing is added to the original, as it 
is in the case of a scholarly citation 
of a work. The dissenters also saw 
potential harm to the copyright hold¬ 
ers—a reduction in the market for 
their works in movie theatres, in 
tape rentals, and in reruns. 

Thus, in the dissenters' view, it 
was established that VTR owners 
who used their machines for time- 
shifting infringed copyright. The dis¬ 
senters argued that Sony's liability 
should be based on its advertise¬ 
ments, which promoted their prod¬ 
ucts' ability to tape shows and in¬ 
cluded "no visible warning that such 
use could constitute copyright in¬ 
fringement"; liability could also stem 
from Sony's intent that its VTR be 
used for off-the-air recording. 

The Supreme Court did not ad¬ 
dress: 

1. Transfer of tapes to other per¬ 
sons 


May 1984 


197 
















Access IBM data processing equip¬ 
ment through the 8" diskette and 
avoid the problems of serial com¬ 
munication. 

By adding an 8 " drive to your PC 
and using our REFORMATTER® 
Conversion Software, you can ex¬ 
change diskettes with IBM’s 3741, 
3742, 3747, 5110/20, Series 1, System 
3/32/34/36/38/360/370 and 43xx and 
non IBM machines that read and write 
the IBM 3740 diskette. 

Available under PC-DOS or 
CP/M-86 at $350 from MicroTech 
Exports, 467 Hamilton Avenue, Palo 
Alto, CA 94301. Tel: 415-324-9114 
TWX: 910-370-7457: MUH-ALTOS. 


LET YOUR PC 
SEE THE WORLD! 

The DS-88 digisector opens up a whole new world for you and 
your PC. Your computer can now become a security system, 
take computer portraits, analyze radiofluorograms, inspect 
assembly work.. .the DS-88 digisector is your PC’s eyes; a 
random access video digitizer that works in conjunction with a 
TV camera to provide fast, precise conversion of video signals 
into digital data. 

The original and still the best video digitizer! 

• High Resolution — Up to 512 x 256 picture element scan 
• Precision — 256 levels of grey scale 

• Versatility — NTSC or industrial video input 
• Speed — Only 4 seconds for 256 x 256 scan 
• Compactness — Utilizes 1 slot in your IBM PC or XT 

POWERFUL DISK SOFTWARE PACKAGE INCLUDED! 

Check these features: 

• Assign 16 colors to grey scale values 

• Image subtraction and comparison 

• A variety of dithering algorithms 

• Image enhancement and zoom 

• Disk load and save of images 

• Dump pictures to the printer 

GIVE YOUR PC THE GIFT OF SIGHT! 

DS-88 Digisector $349.95 
RCA 1500 Series Camera 
w/6:1 Zoom Lens: $399.90 
DS-88,Camera and Cable: $729.95 


Est. 1977 


P.O. BOX 1110-E DEL MAR, CA 92014 619-942-2400 

Software pkg. requires 192K, IBM color card & graphics printer, MS DOS 
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O H BUILDING 

J BLOCKS 

Save a year of development. 


□ IBM PC* Building Blocks . $149 

Video & IO routines, string functions, asynchronous port 
control, date, time, random numbers, printer control. 

Over 200 functions. 

□ Mathematics Library . $ 99 

Logarithms, trigonometric functions, square root, ran¬ 
dom numbers. 

□ Communications Library . $149 

For Hayes Smartmodemf, modem 7 and Xmodem. 

□ B-trees & Virtual Memory Management Library ... $149 
List handling features. 

□ Advanced Building Blocks . $ 99 


Julian dates, dBasell access, data compression, text windows. 


Credit Cards Accepted. Single User License. 
Multiuser licenses available. (Mass, add 5%) 


a no/UM 

^fORG^riUM 

29EgertonRoad, Arlington, MA 02174 Tel: (617)641-1650 

(TM) IBM* (TM) Hayes Microcomputer Productst (TM) Ashton-Tate* 
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SHUCK TAPI 
CONTROLLER 

New 1/2" Tape 
Controller for the IBM-PC 

TC-PC is a high performance tape 
controller for the IBM-PC with these 
important features: 

• Capable of reading and writing 
industry standard 1/2" tape 

• Comprehensive software tools 
supplied 

• 8 bit parallel recording with parity 
and read-after-write verification of 
data 

• Compatible with most nine track 
formatted tape drives 

• Operates with tape drive speeds up 
to 120 inches per second; allows 
data transfer rates of up to 192,000 
bytes per second 

• Economically priced at $880 
For more information on the TC-PC, 
call or write today. 

Dealer/Distributor inquiries invited. 

OVERLAND DATA, IND. 

5644 Kearny Mesa Rd., Suite A 
San Diego, CA 92111 
Jfel. ( 619) 571-5555^ 
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LEGAL BRIEF 


2. Use of the tapes for public 
performance 

3. Copying of the tapes 

So What? 

Does the Sony case mean anything to 
the computer industry? In a techni¬ 
cal sense, the case does nothing more 
than resolve the dispute between the 
plaintiffs and the defendants. Under 
Article III, Section 2 of the Constitu¬ 
tion, courts have the power to decide 
only actual cases—they should not 
render so-called "advisory opinions." 
However (as you may recall from the 
January, 1984 issue of PC Tech Jour¬ 
nal), one of the guiding principles of 
American law is precedent. There is 
no American precedent better than 
the sitting Supreme Court, and the 
Supreme Court decides such a small 
percentage of the total number of 
cases filed in this country that its de¬ 
cisions are routinely scrutinized, not 
only for their direct precedent value 
but also for clues as to how other 
cases might be viewed. 

The process is not without 
risk—sometimes even Supreme Court 
justices have trouble fathoming their 
own decisions. Justice Murphy's ma¬ 
jority opinion in SEC v. Chenery, 

(322 U.S. 194) begins "This case is 
here for the second time." Justice 
Jackson's dissent in the same case be¬ 
gins "The Court by this present deci¬ 
sion sustains the identical administra¬ 
tive order which only recently it 
held invalid." After analyzing the 
majority opinions in both Chenery 
cases, Justice Jackson continues can¬ 
didly, "I give up. Now I realize fully 
}yhat Mark Twain meant when he 
said, The more you explain it, the 
more I don't understand it."' 

With that warning, we can look 
at the Sony case from the point of 
view of disk drive manufacturers, 
manufacturers of nibble copiers, us¬ 
ers, and software authors. 

Sony and the disk drive. Disk 
drives can be used to copy copy¬ 
righted programs, but they have sub¬ 
stantial noninfringing uses as well. 
The Sony court said "the sale of 
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copying equipment [they meant pho¬ 
tocopiers, but the logic works for 
disk drives] . . . does not constitute 
contributory infringement if the 
product is widely used for legitimate, 
unobjectionable purposes. Indeed, it 
need merely be capable of substantial 
non-infringing uses." Disk drive 
manufacturers are pretty clearly safe. 
Sony and the nibble copier. 
Producers of nibble copiers will have 
to show that there is a substantial 
noninfringing use for their product 
in order to escape liability. One possi¬ 
bility would be to ride the coattails 
of the users' argument described be¬ 
low. In the Sony case, the court rea¬ 
soned that since users' copying of 
copyrighted programs for time-shift¬ 
ing was fair use, the manufacturer of 
the machine that made it possible 
was not liable for contributory in¬ 
fringement. The trial court even as¬ 
sumed that Sony had constructive 
knowledge of the possibility that the 
VTR would be used to record copy¬ 


righted programs. However, Sony 
had the added argument that the 
VTR was useful for copying public 
domain programs. Too close to call. 
Sony and the user. The Sony 
case did not focus on the VTR 
user—the plaintiffs sought no relief 
against him—but the reasoning does 
provide some support for the comput¬ 
er user who wants to make archival 
copies of copyrighted programs. The 
Supreme Court addressed unautho¬ 
rized time-shifting and concluded 
that it was "fair use" and thus not 
an infringement of copyright, be¬ 
cause it was a noncommercial, non¬ 
profit activity that the plaintiffs did 
not demonstrate would cause "any li¬ 
kelihood of non-minimal harm to the 
potential market for, or the value of, 
their copyrighted works." Sounds 
like the archive copy situation. 

There is, however, some lan¬ 
guage to the contrary in the dissent¬ 
ing opinion. The dissent (and re¬ 
member there were four dissenters 


No more lost edit changes! 



High performance differential text analyzer! 


New 
text — 
file 


Old 

(reference)- 

text 

file 


COMPARE II 


• Differences to file 

• Differences to terminal 
» Differences to printer 


Writers! Researchers! Lawyers! Engineers! Programmers! 
Use highly rated COMPARE II. Cut text analysis from hours 
to minutes! 

► PC-DOS, CP/M-86 or CP/M 2.2 

► Scans by word or by line 

► Fast New Algorithm, No file restrictions 

► You can customize for word processor; printer width, file defaults, 

specific work flow, computer languages, 
different highlighting techniques 

► Clear commands, Numerous formatting options 

► Can generate new document with change bars 

Specify When Ordering; Operating System, Computer Type and 
Disk Format. Free brochure and nearly free demo disk available. 


$M5J)0 


COMPARER 

Demo Disk (credits to purchase)..$12.95 

"We Deliver Productivity" 



1499 Palmetto Park Road 
Suite 218 

TECHNOLOGY, INC. 33432 

PC-DOS and CP/M are trademarks of IBM and Check or COD, Florida residents add 5% sales tax. 

Digital Research respectively. Dealer and Distributor inquiries welcome. 
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Multi-tasking... 

Multi-user... 

MultiLink! 

MultiLink turns PC-DOS (or MS-DOS) into a multi-user, multi-tasking 
system without expensive hardware. If you have at least 96K of memory, 
MultiLink is all you need for concurrent processing. 

If you also have serial ports and appropriate terminals, you can station up to 8 
additional users running normal DOS applications. 

MultiLink permits task synchronization, prioritization, disk and file sharing, 
and other features geared to development of multi-user software. 

Also included is a full-featured bulletin board system allowing dial-in access 
which runs as an independent task. 

On the market since February of '83, MultiLink supports the IBM PC or XT 
running either PC-DOS 1.1 or 2.0, and will handle future releases as required. 
Also supported are the Columbia, Corona, and Eagle 1600 series, with others 
under development. 

Available now at $295. Evaluation version for the faint of heart. Visa, MC 
accepted. Dealer inquiries invited. 

THE SOFTWARE LINK, INC. 

6700 23-B ROSWELL RD. • ATLANTA, GA 30328 • 404/255-1254 
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DIRECTORY 
COMMAND 
SYSTEM 
for the 
IBM PC & XT 


Which would you prefer? 



Designed 
with the 
“New User’’ 
in mind 
A must for 
Hard Disk 
systems 
Compatible 
w/DOS 1.10 
and 2.00 


Xdlr replaces the DOS prompt with an interactive command system that 
eliminates the need to type commands and/or filenames to the command line. 
Files are accessed and programs are executed by positioning Idir’s scrolling 
FILE and COMMAND CURSORS, and pressing <ENTER> Controlled by the arrow 
keys, the CURSORS are easy to use “pointers.” 


P.O. Box 2867, Boise, ID 83701,(208) 342-5849 


Suggested Retail 

*95.00 


h >' Bourbaki Inc.' 



out of nine justices) noted "neither 
the [copyright] statute nor its legisla¬ 
tive history suggests any intent to 
create a general exemption for a sin¬ 
gle copy made for personal or private 
use" and "the mere duplication of a 
copy may constitute an infringement 
even if it is never distributed." 

A possibly significant distinction 
between the Sony case and archival 
copying is the fact that, in the Sony 
case, the material copied had already 
been broadcast, free of charge, to the 
public—this is obviously not the case 
with computer programs. 

A final word of caution on archi¬ 
val copying: even if it does not in¬ 
fringe copyright, it may violate the 
license agreement. (Refer to the 
July/August 1983 PC Tech Journal.) 

The Sony case specifically states 
that it does not address the sale of 
home-recorded tapes. The sale of a 
copyrighted item, even if "fair use" 
protected the original copying, would 
weaken at least one aspect of the Su¬ 
preme Court's "fair use" analysis— 
the use would no longer be nonprof¬ 
it. It would likely impact on the val¬ 
ue of the copyright. There are four 
clear votes against such practices and 
five justices who have not addressed 
the issue. Find out what your law¬ 
yer's rates are before you do it. 

Sony and the software au¬ 
thor. Suppose you write and license 
software. Either you permit archival 
copying or your license agreement 
prohibits it and your program is copy 
protected. End of problem? 

Well, maybe not. The Sony deci¬ 
sion raises an interesting, if highly 
theoretical, issue. First, in the Sony 
case, the court's philosophical view 
of copyright is that it is to benefit 
the public; the author's monopoly is 
granted only to "ultimately serve the 
cause of promoting broad public 
availability of literature, music and 
the other arts." It is "a means by 
which an important public purpose 
may be achieved. It is intended to 
motivate ... by the provision of a 
special reward, and to allow the pub¬ 
lic access to the products of their ge- 
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LEGAL BRIEF 


nius after the limited period of ex¬ 
clusive control has expired." 

Article I, Section 8 of the Consti¬ 
tution gives Congress the power to 
grant authors limited exclusive rights 
"to Promote the Progress of Science 
and useful Arts." If a program is 
copy protected, how will the public 
get access after the limited period of 
exclusive control has expired? (Per¬ 
haps they could use nibble copiers— 
an argument that nibble copier pro¬ 
ducers could use to support their 
claim that they should not be liable 
as contributory infringers.) More fun¬ 
damentally, if users cannot access the 
code, has the progress of science and 
useful arts been promoted? 

One simple answer would be 
that the output is itself the means of 
promoting science and the useful 
arts, as well as being accessible to the 
public. This simple answer poses a 
difficult question, though. 

In footnote 10 of the majority 
opinion, the Supreme Court quotes 
the House Judiciary Committee's re¬ 
port on the 1909 Copyright Act as 
follows: "The enactment of copy¬ 
right legislation by Congress under 


Z f the writings are the 
code, then does it not 
follow that the public 
should have access to it[ If 

the writings are the output, 
then does it not follow that 
the code is not protected by 
copyright? 


the terms of the Constitution is not 
based upon any natural right that 
the author has in his writings . . . 
but upon the ground that the welfare 
of the public will be served and pro¬ 
gress of science and useful arts will 
be promoted by securing to authors 
for limited periods the exclusive 
rights to their writings." 

What are "the writings"? Think 
before you answer. If the writings 


are the code, then does it not follow 
that the public should have access to 
it? If the writings are the output, 
then does it not follow that the code 
is not protected by copyright? 

Perhaps the question need not be 
answered since the Copyright Act 
does not even require publication in 


order to obtain copyright protection. 
(Perhaps that means the Copyright 
Act is unconstitutional.) The ques¬ 
tion was not before the court, so it is 
pure speculation, but until it reaches 
the Supreme Court, it is the stuff of 
which appellate dreams are made. 

Illlll^w 


_Get more than W ordln d ex fo r less $! 

ShuMkte 

Users get high speed document finishing for 
WordStar with STARMATE under PC-DOS, 
CP/M-86, or CP/M 2.2. 



STARMATE edited output 
Table of contents 
MultiLevel Index 
List of Figures 
List of Tables 
Extracted Notes 
Extracted Bibliography 


Writers! Researchers! Engineers! Cut document makeup time 
from hours to minutes! 

► Multi-Level Table of Contents 

► Mulit-Level Index 

► Lists of Tables and Figures 

► Numbers Paragraphs (1.2,1.3, etc) 

► Prepares Footnotes 

► Prepares Bibliography 

► Clear commands, Numerous formatting options 

► Reads documents with nested files 

Specify When Ordering; Operating System, Computer Type and Disk 
Format. Free brochure and nearly free demo disk available. 


$14S.M 


STARMATE 

(Special Introductory Price). ... 

Demo All Disk (credits to purchase). 7. .$12.95 

"We Deliver Productivity" 

1499 Palmetto Park Road 
Suite 218 

Boca Raton, FL 33432 
305/368-6228 



TECHNOLOGY, INC. 


WordStar; PC-DOS and CP/Mare trademarks of 
MicroPro, IBM and Digital Research respectively. 


Check or COD, Florida residents add 5% safes tax. 
Dealer and Distributor inquiries welcome. 
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IMTSOFTPRODUCTSI1C 

A subsidiary of the University of Waterloo 

Announces 

Waterloo 

NetWorkStation 

Tools 

for the IBM Personal Computer 

Editor 

• full-screen 

• colour support 

• function keys 

Host Communications 

• VM/370 CMS, RSTS/E, VAX/VMS 

• file transfer micro to/from host 

• access host files from micro programs 

Terminal Emulation 


For further information contact: 

WATSOFT Products Inc. (519) 886-3700 
158 University Ave. W., Telex No.: 06-955458 
Waterloo, Ontario 
N2L 3E9 



keyswar m =prokey* 

+10 NEW FUNCTIONS 

KEYSWAP is the most advanced Macro Processor 
available for the IBM PC** - including ALL of 
PROKEY’s* functions and many more! 

KEYSWAP creates yet another dimension in 

USER FRIENDLINESS. 

In addition to the standard 
macro features, the user can: 

Create custom Help Menus that can 
be recalled from within any program. 

Create “lessons” that can be played back ; 
variable speed for tutorial or demo purposes 

Create AND MODIFY macros at ANY time without 
affecting the applications program 

Create a single macro definition as large as 64K 

Redefine ANY keys (i.e. shift) or define ANY macro 
character 

IMAGINE: automatic time and date display; fixed 
and variable definition fields; audible feedback on 
toggle keys; alternate cursor control selection; and 
many more features! 

KEYSWAP - State of the Art keyboard utility software. 

PRICE 

$119.00 (Money back guarantee) 

MA res add 5% sis tx 

FOR ORDERS OR INFO CALL OR WRITE 
(Call for special introductory offer) 

RICKERDATA 

PO BOX 998 MELROSE, MA 02176(617) 662-0856 
MC & VISA ACCEPTED 

‘Registered Trademark Rose So ft “Registered Trademark IBM 
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IBM-PC Owners - Do you havea16KBx64KBC.P.U.? 


Then you need more Memory without using any precious 
expansion slots. . . You need Add-MEM’s 


PC System Memory Enhancement 

(Inexpensive, efficient memory that takes NO SLOTS) 


Let our experienced technicians install 
128K, 192K, or a full 256K of RAM on 
your existing PC System circuit board. 


256K - $335.00 

Installed & Warranted 
for 6 months 


We improve the IBM-PC and install the newer 64K RAM chips right on the system 
board itself. We also stand behind our enhancements by including a 6-month 
parts and labor warranty. 

Bring your PC or system circuit board into our Northern California location or call 
or write us and we’ll send you a protective, anti-static shipping box with system 
board removal and shipping instructions for our cost of $5.00. Ask us about our 
New, No Down Time, System Board Exchange Program. 

We will enhance your memory and ship it back to you within 48 hours of receipt. 
All boards will be tested prior to commencing work. 



DO IT YOURSELF KITS include: 

documentation, instructions, dip sockets, capacitors, 
wire and special NO SLOT PC BOARD 
Kit PCM-KPC - Assembled $99.95 
Kit PCM-KPC With unassembled NO SLOT 
PC BOARD - $69.95 

64K-PUR ($5.85 ea.) 64K RAM chips - 200NS 
All kits require the soldering of approximately 10 
jump wires on the system board. 

MICRO CODE HARD DISK SPECIALS 

10MB • External with power supply, controller, and 
software • $1995.00 
15MB - $2495.00 
33MB - $2995.00 

10MB - Low power internal (complete) - $1895.00 
will boot like XT 


NEW Save-A-Slot - Multi-disk controller card 
drives several HD’s and Floppys • Only $350.00 

IBM - PORTABLE CONVERSIONS 

Colby PC-2 KITS - $1195.00 
Colby PC-2 with 2 drives and IBM 
system board (complete) - $3200.00 
Replacement PC-2 system boards - $850.00 

CA Residents add 6.5% tax. 

IBM is a Registered Trademark of IBM Corp. 


Add-MEM 

22151 Redwood Road 
Castro Valley, CA 94546 

( 415 ) 886-5443 

Bay Area Northern California 
Service Center - Systems 
Integrators 


The Easiest Way 
To Get Your IBM PC 
Talking With Your 
IBM Host Is With A 
Renex 

Protocol Convertor 


/ -\ 

rU. 

l 1 : 



iliiiniiii PMB 

[] Renex TRANSLATOR 



Personal Computer IBM Host 


Renex has the best one! 



RENEX 

CORPORATION 


6901 Old Keene Mill Road 
Springfield. VA 22150 


(703)451-2200 
TWX 710-831-0237 


Renex has 



the solution. 
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What do people say about Beck diskettes? 


“The best buy in diskettes today! The 
price/performance is unmatched by 
anything we've found. It's the kind 
of “value” that you recommend to 
your friends.” 

Craig A. Jefcoat 
Jefcoat Pest Control 
Bay Springs, MS 

“They are the BEST in both PRICE 
and QUALITY.” 

Dr. S.J. Tassinari, President 
Long Island Laboratories, Inc. 

St. James, NY 

“The diskettes I ordered from Beck 
were of high quality and low price. 
Ordering was simple and delivery was 
amazingly fast.” 

Alice H. Blacksin 
New England Telephone 
Boston, MA 

“The quality of BECK’s product is cer¬ 
tainly equal to that of the major brands 
and BECK's pricing is superior. Order¬ 
ing is easy and delivery is extremely fast; 
you may be certain of receiving many 
future orders from us. ” 

Walter C. Janney III, President 
Compucepts, Inc. 
Glenmore, PA 


“Rapid service, low cost and high quality 
have been my experience with Beck. ” 

Sanford Low 
Cambridge Studios 
Cambridge, MA 

“Your disks have proven to be equal 
or better than the best. Your price, and 
service within 24 hours, puts you way 
ahead! More people should know how 
great you are!” 

Walter E. Apelt 
Poquoson, VA 



.Beck & 3M are the only error-free 
diskettes I have encountered, after 
trying several brands. ” 

James C. Beck (No relation) 
Pyramid Accounting Systems 
Denver, CO 

“The disks work great but best of all 
was getting a pleasant helpful person 
when I called to order. ” 

Robert M. Carper 
Owensboro, KY 

“The service and the ease of ordering 
is exceeded only by the quality of the 
product itself. Truly comparable to the 
big guns in the storage media industry!” 

R.A. Proulx 
Oregon Marine Construction, Inc. 

Readsport, OR 

“Your business operation is excellent. 
Phone order entry is handled quickly 
& courteously. Shipment is made as 
promised — quickly. Packaging is good 
and product is received in perfect shape. 
Quality is perfect-zero defects. We 
will certainly re-order from Beck. ” 

Eugene V. Agee 
Aladdin Heating Corp. 
San Leandro, CA 


“Best buy in diskettes today” 

^ 1 # Craie A. Jefcoat •/ 

Beck Double Density Diskettes 

Single Sided T9 ^ ou ^ e Sided 


I t’s a slow process to change the 
mindset, “If it’s low cost, it prob¬ 
ably isn’t good.” At Beck we’ve per¬ 
sisted —our diskette customers have 
blown-off this skeptical attitude and 
proven that BECK offers you the best 
of both worlds—quality and price. 

Now it’s your turn. 

If you like the quality of Dysan, 
Verbatim, 3M, et al, you’ll like the 
quality of Beck soft sector, 5 l A" 
flexible diskettes. The only major 
difference? Beck costs a lot less. 

Bulk product inquiries welcome. 

Order Now Toll Free 


2112 ] 


ea. 


Our philosophy is: 
Excellent quality and reliability at 
a price that beats the jackets off other 
diskettes. We can do it because we: 

(1) put our money into the product, 
not mega-marketing schemes; and 

(2) sell our money-saving 25-diskette 
pack to you direct via a toll-free order 
line, so you get fast, door-to-door 
service efficiently. 

For IBM, Apple, TRS, and 97% 
of popular microcomputers. 

(in New Hampshire call 924-3821) 


SSDD, soft sector 5 X A" diskette $2.19 ea. 
DSDD, soft sector 514" diskette $2.79 ea. 


Beck Quality Diskettes 

• Satisfaction, Money-Back Guarantee 

• 100% Certified, 100% Error Free 

• Full 7-Year Warranty 

• Tested and Retested 21 Times to 
42 Rigid Specifications 

• Meets or Exceeds ANSI Standards 


Order Toll Free 1-800-232-5634. 
Available in 25 pack only, plus freight. 
Complete with hub reinforcing rings, 
Tyvek envelopes, color coded user labels, 
and nonmetallic write-protect tabs. 

COD’s CASH ONLY 
Corp. Accts. Welcome 


VISA 


BEGMMr® Door to Door in 48 hrs. 
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I/MTSOFTPHODUCTSIIJC 

A subsidiary of the University of Waterloo 

Announces 

a full screen editor and a family 
of language interpreters for the 
IBM Personal Computer 

For further information contact: 

WATSOFT Products Inc. (519) 886-3700 

158 University Ave. Telex No.: 06-955458 

Waterloo, Ontario- 
N2L 3E9 
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MICROCASE 


Convenient for Business, School, Home or Travel 

Carry your IBM in lightweight MICROCASE. MICROCASE 
holds system unit, keyboard, software, computer paper & files 
protected by to 8 inches of dyecut foam inside a plastic 
shell with foam divider pad. Outer case is made of heavy- 
duty Cordura in Silver Grey with blue design. Matching 
monitor case also available. 

MICROCASE is water-resistant and weighs under 6 lbs. Your 
IBM never had it so good! Available at your dealer or through 
manufacturer with money back guarantee. 

Casemaker 

1754-C Junction Avenue • San Jose, CA 95112 
408/971-8711 

800/428-7824 ext. 113 — In CA, 800/428-7824 ext. 113 

MICROCASE also available for other leading microcomputers and printers. 
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Attire your IBM PC in style! ComputerWear is dust protection 
with class. Design features include select, woven fabric and 
embroidered emblem. Order now. Satisfaction guaranteed. 


□ YES, PROTECT MY PC IN STYLE! SEND ME: □ CHECK 

_Keyboard(s) $16 _Monitor(s) $18 □ VISA 

_, Drive(s) $18 _Printer(s) $18 □ MC 

_1 pc Mon/Drive$36 Add $2.00 Shipping Total: $_ 

(CA. Res. add tax) 

Print Name: _ 

Address: _ 

City/State:_ Zip _ 

Credit Card#: _ Exp_ 

Signature:_ 

Contemporary ComputerWear Att Tj 

1320 36th Ave./San Francisco, CA 94122 • 415/564-0506 
IBM PC is a trademark of International Busmess Machines Inc. 
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OPT-TECH SORT™ 


SORT/MERGE program for IBM-PC & XT 

Now also sorts dBASE II files! 

• Written in assembly language for high performance 
Example: 4,000 records of 128 bytes sorted to give key & 

pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 —VISA, M/C, Check, Money Order, COD, or PO 

Ouantity discounts available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble l Texas 77347 
(713) 454-7428 

Requires PC-DOS, 64K and One Disk Drive 
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Diskette 


Alignment! 

T! 

ReadiScope 

ReadiScope is a comprehensive 
diagnostic program that analyzes the 
current status of a diskette drive. 

A drive can be tested in seconds 
without removal. Adjustments to head, 
spindle hub alignment, and rotational 
speed can be made in minutes without 
special equipment. 

■ Floppy drive testing and 
alignment 

■ No special equipment 
needed 

■ Drive can be tested while 
installed: 

-Under normal operating 
conditions 

-Saves removal time 

■ Results presented graphically 

■ Fast-1 minute for general 
checkout 

■ Works with single or double 
sided drives 

■ Ideal for use by: 

-retail stores 
-repair shops 
-multi-PC user’s 
-PC clubs 

-users with critical data 

■ Includes special 
diagnostic diskette 

Requires 48K IBM PC with one op¬ 
erating drive. Uses monochrome or 
graphics display. $295 including 
special diagnostic diskette. 


Call about our other programs for the 
PC: 

• ReadiWriter 

Powerful text formatter that is 
compatible with GML and SCRIPT 

• List & Letters 

Mailing list option for ReadiWriter 

• ReadiTerm 

Flexible communications program 


Visa, Mastercard or MO. Add $3 for 
shipping. In CT, add 7.5% tax 

Call 203-431-3521 or send your order 
now to: 

ReadiWare Systems, Inc. 

Box 680E, W. Redding, CT 06896 


Programmers: 

Rebuild Your Program 
Automatically 
By Typing 4 Letters: 


■POLYMAKE" 


The 

Intelligent Program 
Builder & Maintenance 
Tool 

For MS-DOS 

PolyMake is an enhanced version of the UNIX 
Make program. When a change is made to any 
module of a software system. PolyMake can 
automatically reconstruct files dependent upon the 
changed file. 

Maintain Up-To-Date Files 

PolyMake will invoke your compiler, 
assembler, linker, librarian, or do whatever is 
necessary to bring all dependent files up to date. 
PolyMake compares the date and time of all 
relevant files and uses internal rules to rebuild a 
program or complete software system. These rules 
can be modified and expanded by the user. All this 
will significantly reduce development time, pre¬ 
vent bugs, manage large software projects, and 
perform custom installations of programs or 
systems. 

Experience New Freedom 

PolyMake frees you from the need to remember 
which files depend on others and which files have 
been modified. PolyMake remembers the exact 
sequence of operations necessary to make a new 
version of a program. 

Run UNIX Make-Files 

Make-files developed on a mainframecan run on 
the IBM PC. PolyMakeruns UNIX Make-files directly 
and uses the same UNIX Make-file syntax. 

Bonus Discount 

PolyMake is from thedesigners of PolyLibrarian, 
the S990bject Module Librarian. You can order both 
PolyMake and PolyLibrarian for S160. a $38 
discount. 

Requires MS-DOS 1.1 or 2.0 
and floppy OR hard disk. 

VISA/MC ORDERS CALL 

1 - 800 - 547-4000 

ask for Dept. 310 


$99 


Includes Comprehensive 
Manual with Tutorial 
(Include $1.50 shipping) 


OR SEND CHECK. P.O.’s TO: 


l 


DS 3-310 
P.0. Box 787 
Hillsboro, OR 97123 



j 


DeSmet 

C 

The fastest 
B088 C Compiler 
available 


FULL DEVELOPMENT PACKAGE 

■ C Compiler 

■ Assembler 

■ Linker and Librarian 

■ Full-Screen Editor 

■ Newsletter for bugs/updates 

SYMBOLIC DEBUGGER 

■ Monitor and change variables by 
name using C expressions 

• Multi-Screen support for debugging 
PC graphics and interactive systems 

■ Optionally display C source during 
execution 

■ Breakpoint by Function and Line # 

COMPLETE IMPLEMENTATION 

■ Both 1.0 and 2.0 DOS support 

• Everything in K&R (incl. STD 10) 

■ Intel assembler mnemonics 

■ Both 8087 and Software Floating Point 

OUTSTANDING PERFORMANCE 

Sieve Benchmark 
COMPILE 4 Sec. RAM — 

22 Sec FDISK 
LINK 6 Sec. RAM — 

34 Sec. FDISK 
12 Sec. 

8192 bytes 



To Order Specify: 
Machine_ 


OS □ MS-DOS □ CP/M-86 
Disk □ 8" □ 5'/. SS □ 5’A DS 

C WARE 

CORPORATION 

P.O. BOX 710097 
San Jose, CA 95171 -0097 
(408) 736-6905 

California residents add sales tax. Shipping: U.S. no 
charge, Canada add $5, elsewhere add $15. Checks 
must be on a US Bank and in US Dollars, 
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New Release! 

MICROSTAT® 



MICROSTAT® Rel. 4.0 has all of the powerful 
features that have made MICROSTAT® the most 
popular interactive statistics package for the past 
several years and now includes: 

• Interface with ASCII files and external 
data base/spreadsheet files. 

• Output redirection to text files for editing 
and report generation. 

• Missing data handling. 

• Improved Recode/Select options. 

• Handles large data sets. File size is limited 
only by disk capacity for most procedures. 

Runs under MS-DOS/PC-DOS, CP/M86, and 
CP/M. Requires 128K memory (64K for CP/M). 
The price of $375 includes the expanded manual. 
A demo disk and manual are available for $40. 




P.O. Box 68602 
Indianapolis, IN 46268-0602 
(317) 255-6476 





Registered trademarks Ecosoft (MICROSTAT). Microsoft 
(MS-DOS). IBM (PC-DOS). Digital Research (CP M. CP/M-86) 
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RTA for PC 


The Ariel RTA is a real time 1/3 octave spectrum 
analyzer for the IBM Personal Computer. Assembly 
language routines create an instantaneous display- of 
the frequency spectrum of any audio signal. Also, the 
analyzer can digitize the signal and store it in the PC’s 
memory for analysis or playback. Call or write for full 
specifications and applications. 

+ 31 two pole filters on ISO centers. 

♦ Pink noise source under software control. 

♦ Averaging, weighting and peak hold functions. 

♦ l A db resolution from 20 Hz. to 20 KHz. 

♦ 8 bit real time analog input/output system. 

♦ Price: $649.95 shipping included. 


600 West 116 th Street 
New York City, N.Y. 
10027 

(212)662-7324 



Edix + Wordix has word processing 
features that our competitors are 
still dreaming about... 



$390 buys the whole dream. 


Edix Editing Features 

Up to 4 screen windows 
Up to 12 fde buffers 
Top-to-bottom and 
side-to-side scrolling. 
Regular expression 

searching and translating 
Intra- and inter-buffer 
moving and copying 
Keystroke macros 
Online tutorial 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 
Auto hyphenation 
Multi-line headers and 
footers 

Multi-column layout 
Powerful macros 
Data fde access 

Requirements: MS-DOS (PC-DOS), 128K, 
and an IBM PC, Compaq, Columbia, TI, 
DEC Rainbow 100 or Zenith-ZlOO. 


_ ■ 

EfTHE^GiTlG 

TECHNOLOGY 


2031 Broadway Boulder, Colorado 80302 

Call for details: 800-782-4896 


303 447-9495 
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TNI Trademark of Emerging Technology Consultants. Inc. 
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PRICE, SERVICE, INTEGRITY. ..YOU OWE IT TO YOURSELF TO CALL US! 

_ ’ Ho.i'■. Mnndriv F"f1«»v 8 30<im 4 30pm Pacific Timel 



STAR GEMINI 


Gemini-lOX, 120 CPS, 80 Col., fric¬ 
tion & tractor feed, (parallel) .SCall 
Gemini-15, above w/15" platen.Call 
Delta-10, New! Like 10-X but with 
a faster speed of 160 CPS .SCall 


FX-80. 160 CPS. 80 Col., friction & 

tractor feed, parallel.Call 

FX-100, 160 CPS, 132 Col., friction 

& tractor feed, parallel.Call 

RX-80. MX-8<n=/T>1X-100...Call 

3550 Spinwriter, 30 CPS, 203 Col., 
letter quality, (Parallel). . . $1,850 

Tractor for NEC 3550 .S245 

8023A, 10 0 CPS, 80 co l., par..S385 


BROTHER HR-25 


Newl 23 CPS daisywheel printer w/ 
2 color printing, 3K buffer, propor- 
tional spacing, etc. Para llel. $769 

~|EXP-550 


■ iiiiTiiiiir,! 

i his is the famous daisywheel 

printer that sets the industry 
standard for reliability & dura¬ 
bility. 16 CPS, bi-directional & 
proportional spacing. 10,12,15 
pitch. Uses standard typewriter 
ribbon. 1614" paper. Parallel 
interface. We have purchased a 
$0*&**~ huge quantity of 

this printer and offering to CCQQ 
at an unbelievable price 


SILVER REED 


8510AP Prowriter, 120 CPS, 80 col., 

graphics,(Parallel).SCall 

1550 Prowriter-ll, 120 CPS, 136 col., 
2K buffer, graphics,(parallel) .SCall 


120 CPS, 9x9 matrix, tractor/fric¬ 
tion feed, compact . (parallel) .S389 


TOSHIBA PI350 


Super dot-matrix printer w/24-pin 
hi-resolution head. 192 CPS draft, 
100 CPS letter-quality (parallel) Scall 


ML-82A, 120 CPS, 80 col. pin & 
friction feed, serial & parallel .S379 
ML-83A, 120 CPS, 136 col., tractor 
& friction feed, parallel/serial .S629 
ML-84P, 200 CPS, 136 col., friction 
& tractor feed, (parallel) . . . .$989 
ML-92P, 160 CPS. 80 col., friction 
8t tractor feed, (parallel) . . . .$499 
ML-93P, 160 CPS, 136 col., tractor 
friction feed, (parallel). . . ,$849j 

HI 

IDS Prism 80C, 200 CPS, 80 col., 4- 
color, graphics, friction/tractorfeed, 
sheet feeder, (parallel) . . . $1,259 
IDS Prism 132C, above but 132 col. 
Parallel.S1,495 


16 CPS daisywheel printer, bi-direc¬ 
tional printing, proportional and in- 
cremental spacing. Parallel . $649 


C. ITOH F-10 


40 CPS daisywheel (parallel )$1,u 0 =» 
55 CP^aisywheeMparallel)$ 1,349 


DYNAX DX-15 


13 CPS daisywheel printer, 2-color 
printing, 3K buffer, (parallel) .SCall 


18 CPS daisywheel, 13” platen, 2K 
buffer, 3-pitch, (parallel). . . $539 


FUJITSU SP-830 


A super daisywheel printer w/ultra 
fast 80 CPS printing speed, plus 
many outstanding features $2,095 


DAISYWRITER 2000 


The intelligent letter-quality printer 
w/48K built-in buffer memory, 17 
CPS, bi-directional, auto margin jus- 
tif ication, u niversal interfaces $1,059 

WBSSBa jtxao^o 

TTX-1014, 12 CPS daisywheel with 
built-in tractor adjustable 2%-14'A". 
Parallel & serial int erfaces . . S519 

TTX-3000 
[Smart Terminal 

Built-in text edit & 
graphic capability. 
Resign for upgrad- 
3 to stand-alone 
^— ^.computer, word 

rl'IM. w processing & 

- - fplppnm cv/c. 



telecom $ys- 
tem. 80x25 line swivel screen,10 func¬ 
tion keys & numeric keypad. . $549 
Complete w/1014 printer. . . $999 


Multi-Function 
Cards for 
IBM PC and XT 

New Low Prices! 

(Each card now comes w/ , 
SuperDrive 8< SuperSpool) | 



ComboPlus II Cards 


Amount of memory installed on board . none 64 K 128K 192K 256K 

with serial, parallel & clock/calendar--. $225 $265 $315 $365 $415 


SixPakPlus Cards 


Six-function card with 64K-384K RAM memory, Parallel port, Serial port 
Optional Game port, Clock-Calendar, SuperDrive 81 SuperSpool Software.' 

Memory installed on card- none 64K 128K 192K 256K 320K 384K 

with paralle, serial ports & dock $227 $267 $317 $367 $417 $467 $517 
above plus game port —-_^—5262 S302 $352 $402 $452 $502 $552 


MegaPlus II Cards 


Amount of memory installed on board - 
w/serial port No. 1 & clock - 


None 64 K 128K 192K 256K 

■ $226 $266 $316 $366 $416 

w/either parallel or serial port No. 2- $274 $314 $364 $414 $464 

w/both parallel & serial port No. 2.$309 $349 $399 $449 $499 

MegaPak - expands a fully populated MegaPlus card(256K) to 512K S299 


I/O Plus II Cards 


Standard card w/one serial port (SI) and clock/calendar.$129 

Additional Parallel (P), Game (G), or Serial 2 (S2) port ■ . . . . add $35 ea. 


(ORDERS ONLY) ( 800 ) 392-7081 

Calif., Alaska. Hawaii & all info Call (213)725-3080 



★ ★★★RGB COLOR★★★★ 


BMC BM-AU9191MU, 13" RGB 
color, 640-dot, 16 color... $449 
Princeton HX-12, 12" RGB color, 
690-dot hi resolution. Sale $479 
Amdek RGB Color II Plus, 640-dot, 

16 colors .$459 

Quadchrome, 12" RGB Color, 690- 

dot.$569 

Zenith ZVM 134 RGB Color ,$399 

Dynax GM-lSoi^gre^TeoOlin?. 

20 MHz. List $200.$1 2 9 

USI PI-2, 12" green, 1,000 line, 20 

MHz. $155 

Taxan KG-12N. 12" green 800-dot, 
List $199.00. , , . . . . S149 




QUADBOARD - Multi-Function board for 
IBM-PC. Full parity checking& memory selec¬ 
tive addressing. w/QSpool & QDrivesoftware. 


Amount of memory installed on card . none 64K 128K 192K 256K 

with parallel, serial ports, clock/calendar-— $ 2 35 $ 2 75 $325 $375 $425 


EASTERN ENTERPRISES, INC. 

Mass Merchandising Since 1969 

2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


Add Multi-Tasking to your IBM-PC and XT now! 


TASC MASTER 


_software with 

AddRam Elite or AddRam Plus 
Ultimate Multi-Function Boards 
★TASCMASTER software converts PC-DOS to concurrent PC-DOS to run 
up to 9 programs simutaneously.★ 64-512K on a single board. ★Real time 
clock/calendar w/NiCad battery that recharges itself. ★ RamSpool is hard 
disk supported under DOS 2.0 .★ RamDisk creates up to 2 electronic disks. 
AddRam Elite (parallel & serial ports) AddRam Plus (Two serial ports) 

Memory installed - 64K 128K 192K 256K 320K 384K 448K 512K 

$399 $459 $519 $579 $639 $699 $759 $819 


★★★AMBER SCREEN ★★★ 


Amdek 310A, 12" amber, 720-dot, 
runs on IBM monochrome card 
& multi-display cards only .$179 
Dynax AM121,12" umber, 600-dot 
20 MHz. List $250. . . . $149 
Taxan KA12N, 12" amber, 800-dot, 

List $205.00. $150 

USI PI-3, 12" amber, 1,000-dot 
20 Mhz.$169 


IBM PC & XT COMPUTERS 

Call for price & availability 


SOFTWARE FOR IBM PC 


WordStar.$495 S269 

MailMerge.$250 S149 

SpellStar. $250 $149 

Wordstar Professional.S489 

Infostar.S299 

1-2-3 (Req. DS drive). .$495 CALL 

dBASE II.$700 $395 

Financial Planner.$489 

Friday.$199 

Bottom Line Strategist.... $295 
Home Accountant Plus.$150 $99 

TKISolver.$299 $219 

Multiplan.$275 $175 

PFS: File. $95 

PFS: Report. $85 

Versaform.$389 $249 

PeachPak (GL/AR/AP). $395'$239 

Peach Text 5000 .$237 

The Tax Manager . . . .$250 S179 

VisiCalc/256K.$250 $169 

Real Estate Analyzer . .$250 $189 

SuperCalc I.$295 SI 25 

SuperCalc II.$295 $179 

Spell Guard.$195 $119 

Super Writer.$295 $185 



5’/4 DISK DRIVES 


Tandon TM-100-1 SSDD 160K .S159 
Tandon TM-100-2, DSDD 320K $225 
Tandon Half-Height,DSDD 320K$219 
TEAC 55B Half ht. DSDD 320K$279 
Control Data full ht.DSDD 320KS259 
QUME half height DSDD 320K $249 
Panasonic half ht. DSDD 320K $1 99 


Columbia & Compaq 

Call for price & details 


®Haye! 



Smart Modem* 

300.$209' 

1200-$485 

1200B— $429 


To order, please send money order or cashier's check. Personal or company checks require 2-3 weeks to clear. 
Prices reflect 3% cash discount. Visa/Mastercard accepted. Shipping, insurance & handling charges are 3% of 
total order value by UPS Surface, 5% by UPS Air or Parcel Post. COD's requires 20% deposit. Calif, residents 
add sales tax. No sales tax on out-of-state-orders. Prices & availability subject to change without notice. 
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Are you writing programs in BASIC or Pascal? The popular Peeks 
to Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s all explained in the manual 
and demonstrated in the sample programs. Source code included! 


Want to know more? The Inside Ttack! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 


Peeks to Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more... for only $30.00 




The Inside Track! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 


MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

Version 

CP/M-86 

IBM PC, MSDOS’* 
Versions 

XASMZ80 

Z-80 



XASM85 

8085 



XASM05 

6805 



XASM09 

6809 



XASM18 

1802 


$250.00 

XASM48 

8048/8041 


each 

XASM51 

8051 

$200.00 


XASM65 

6502 

each 


XASM68 

6800/01 



XASMZ8 

Z8 



XASMF8 

F8/3870 


$300.00 

XASM400 

COP400 


each 

XASM75 

NEC 7500 

$500.00 

Coming soon: XASM68K...68000 



Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 

5 V 4 ” disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 

Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT - full-screen text edi¬ 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version. $150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer.$429 

Options include: 

Software Driver Package -- 
enhanced features, no installation 


required. 

CP/M-80 Version.$ 75 

IBM PC Version.$ 95 

RS 232 Cable.$30 

8748 family socket adaptor ... $ 98 

8751 family socket adaptor . . . $174 
8755 family socket adaptor . . . $135 

G7228 Programmer by GTek - baud 


to 2400 ... superfast, adaptive program¬ 
ming algorithms ... programs 2764 in one 
minute. 

Programmer.$549 

Ask us about Gang and PAL programmers. 

HEXTRAN Universal HEX File Con¬ 
verter - Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats. 

Converter, each version.$250 


Call Us 

If you’re thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, we’ll help you 
find out who does. If you like, we’ll even 
talk about Bach. 

CALL TOLL FREE 1-800-448-8500 

(In the U.S. except Alaska and Hawaii) 

VISA and Mastercard accepted. All populai disc formats now 
available - please specify. Prices do not include shipping and 
handling - call for exact quotes. OEM INQUIRIES INVITED. 

'Trademark of Digital Research * 'Trademark of Microsoft 


AVOCET A 
SYSTEMS INC. 

DEFT. 584-PCT 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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ATRON Announces 
A State of the Art Advance in 
Software Debugging—PC Probe 


PROGRAMMERS AND 
MANAGERS know that finding bugs 
during new product development and over 
the entire product life cycle adds up to a 
significant portion of total product 
development cost and support time. 
Investing in the right debugging tools will 
greatly improve time to market as well as 
minimize development cost. Atron Corp. 
has the right debugging tools for the PC 
environment. These are: 

1) PC PROBE 

2) SOFTWARE PROBE 

3) PERFORMANCE ANALYZER 

PC PROBE plugs into a PC or compatible. 
It is a total system debugger with features 
like: 

Real Time Trace 

Program flow is saved in trace memory 
while running at full speed. PC PROBE 
can display trace data as high level 
language line numbers, procedure names 
etc. — or as 8088 instructions. In addition. 
DMA cycles, interrupt lines and external 
logic probes can be traced. Real time 
trace answers the question "How did I 
get here"? 

Memory Protection 

What good is a debugger that can be 
wiped out by an undebugged program? 
PROBE software is write protected and 
can't be changed. 


Hardware Breakpoints 

The PC PROBE has 8 breakpoints and 
can trap conditions such as instruction 
execution, read, write, 10. DMA, interrupt, 
or external logic probes. Breakpoints can 
also be set on ranges of address or 
data — symbolically too! 

Enhanced Human Interface 

The PC PROBE designers know the 
importance of EASE OF USE. The PC 
PROBE interface has a menu window 
which displays the syntax of each 
command — so you never have to 
remember how a command works. It also 
recalls the previous invocation of each 
command to save tedious typing — and 
tedious thinking! 

Symbolic Debugging 

Avoid the tedium of sifting through link 
maps to find out where things are. The 
PC PROBE uses your program symbols. 

Macro Commands 

Why be limited by a fixed set of de¬ 
bugging commands? PC PROBE lets you 
create your own powerful macro 
commands with parameter passing, 
nesting. LOOPING and IF/THEN/ELSE 
control. 


ANNOUNCING 
SOFTWARE PROBE 

The same great software used on PC 
PROBE is now available separately as 
SOFTWARE PROBE - 

ONLY $295 

Software probe is the only software 
debugger available which provides a 
hardware reset and break box for program 
crash recovery. What good is a software 
debugger if you can't get control of run 
away programs? 

PERFORMANCE ANALYZER 

How do you find time critical program 
problems or know where to start 
performance tuning your software? Get 
Atron's new Software Performance and 
Timing Analyzer. Then you can display 
historgrams of how your programs run — 
by time or by events. You can perform 
many different timing measurements. 

Atron has many happy customers who 
have made critical product schedules 
because of PC PROBE. Why waste time 
on primitive debugging techniques? — 

Call us today and ask for your 12-page 
data sheet. Manuals also available for $25. 


20665 FOURTH STREET • SARATOGA. CA 95070 • (408) 741-5900 
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Hardware, software, and 
other developments for the PC 


IBM Portable 


HARDWARE 


IBM has announced the 
IBM Portable Personal 
Computer, a lighter, 
smaller model of the IBM 
PC. The computer weighs 
approximately 30 pounds 
and measures 20 x 17 x 8 
inches. It features 256k 
RAM, expandable to 512k ; a 
built-in, 9-inch amber moni¬ 
tor that displays graphics and 
up to 25 lines with 80 char¬ 
acters per line,- a universal 
power supply for use in dif : 
ferent countries with the ad¬ 
dition of an appropriate pow¬ 
er cord; one 360k slimline 
diskette drive and adapter; a 
color/graphics monitor 
adapter; five additional ex¬ 
pansion slots in the system 
unit; and a 12-month war¬ 
ranty. An optional second 
disk drive can be added to 
the system. The IBM Porta¬ 
ble Personal Computer uses 
the same 16-bit microproces¬ 
sor used in the IBM PC, PC 
XT, and PCjr and, using PC- 
DOS 2.1, can run most of the 
software already available for 
those machines. It can also 
use most existing IBM PC 
hardware options. $2795. 

IBM 

Entry Systems Division 

P.O. Box 2989 

Delray Beach, FL 33444 

305-241-7614 
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Another new product from 
IBM is the IBM 9002 
desktop computer, 

which can internally process 
32 bits of information at a 
time. An optional XENIX 
operating system, offered by 
IBM Instruments, Inc., per¬ 
mits up to four individuals 
to use the system simulta¬ 
neously and allows users to 
take advantage of many com¬ 
mercially available UNIX 
and XENIX application pro¬ 
grams. A small business or 
department can use the 9002 
as a powerful desktop com¬ 
puter for one professional or, 
with XENIX, as a host sup¬ 
porting an additional three 
users through attached ter¬ 
minals. Up to four 10-mega- 
byte hard disk drives, four 
5 v 4- or 8-inch diskette drives, 
and a system printer can also 
be attached. The desktop 
unit retains the high-resolu¬ 
tion, quality graphics mono¬ 
chrome display of the IBM 
System 9000 family. Its de¬ 
tached keyboard unit com¬ 
bines a full-function keypad 
with a standard 83-key key¬ 
board. $6495 for the system 
unit, display, keyboard, and 
standard operating system. 
The one-time XENIX operat¬ 
ing system license charge is 
$995. A complete IBM Sys¬ 
tem 9000 with XENIX starts 


at $15,960, including the re¬ 
quired 10-megabyte hard 
disk, diskette, additional 
memory, and memory man¬ 
agement card installed. 

IBM 

Information Systems 
Group 

900 King Street 

Rye Brook, NY 10573 

914-934-4834 
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Also from IBM comes the 
IBM Personal Comput¬ 
er Cluster Program, 

software to connect in a clus¬ 
ter up to 64 IBM PCs, PC 
XTs, Portable PCs, or entry 
model PCjrs. A Cluster Pro¬ 
gram license is required for 
each system. With the pro¬ 
gram, users can exchange 
and share messages and in¬ 
formation between worksta¬ 
tions connected by cable. 
Workstations can also share 
information and storage 
space on a fixed disk drive at 
one machine in the cluster. 


To connect an IBM PC, PC 
XT, or Portable PC to a clus¬ 
ter, the IBM Personal Com¬ 
puter Cluster Adapter is re¬ 
quired; for a PCjr, the IBM 
PCjr Cluster Attachment is 
needed. $2540 for a cluster 
of one PC XT and four PCs, 
including all licenses, adapt¬ 
ers, and cable kits. 

IBM 

Entry Systems Division 
P.O. Box 2989 
Delray Beach, FL 33444 
305-241-7614 
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IBM also announced that, 
with new graphics 
adapter cards, the IBM 

3270 PC can now be used to 
create pie charts, bar charts, 
and other business graphics 
from a program at a host 
computer or one loaded into 
the workstation from a dis¬ 
kette. The 3270 PC, which 
can display up to seven 
windows of information si¬ 
multaneously, can be used to 
create both host and PC busi¬ 
ness graphics. With the 
windowing capability of this 
workstation, a person can 
now display a PC graphics 
application, an image of a 
document, text, and data in 
four separate windows at the 
same time. IBM also intro¬ 
duced an image-viewing 
program that can be used 
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with the 3270 PC to view 
image documents, as well as 
to process alphanumeric 
characters, data, or business 
graphics. $800 for host 
graphics card; $550 for PC 
graphics card. One-time 
charge for the image-view fa¬ 
cility program is $5,400. 

IBM 

Information Systems 
Group 

900 King Street 

Rye Brook, NY 10573 

914-934-4836 
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The Cygnus add-on 
board from Titan Tech¬ 
nologies, Inc. provides a 
real-time clock/calendar, a 
game controller interface, 
and a choice of serial or par¬ 
allel printer ports on one 
card, which can fit into any 
PC slot, including the "short 
slots" of the XT. Cygnus is 
available in two versions: the 
Cygnus-Sl, which provides 
an asynchronous serial com¬ 
munications port; and the 
Cygnus-Pl, which features a 
parallel printer port with a 
unique bidirectional capabili¬ 
ty. $199 for Cygnus-Pl; $299 
for Cygnus-Sl. 

TITAN TECHNOLOGIES 
310 West Ann Street 
Ann Arbor, MI 48104 
313-662-8542 
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Two 5.25-inch Winchester 
disk subsystems with 18 or 
30 megabytes of storage ca¬ 
pacity have been announced 
by Control Data Corpo¬ 
ration. The new Stor- 
ageMaster 409, 518, and 
530 subsystems are for use 
with personal computers em¬ 
ploying the IBM architec¬ 
ture. Each subsystem in¬ 
cludes a cabinet that houses 
a disk drive, power supply, 
and a fan. Also supplied is a 
single-board controller for in¬ 
stallation in the IBM PC pro¬ 
cessor unit. The StorageMas- 
ter subsystems will be avail¬ 
able at Sears Business Sys¬ 
tems Centers and participa¬ 
ting ComputerLand stores. 
$2595 for model 518 ; $3390 
for model 530. 

CONTROL DATA 
CORPORATION 
8100 34th Ave. S 
Minneapolis, MN 55440 
612-853-8100 
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The POPCOM Model 
X100 from Prentice Cor¬ 
poration is a personal 
communications modem 
product capable of true voice 
and data switching at the 
user's workstation, which 


eliminates the need for sepa¬ 
rate telephone lines for the 
telephone and personal com¬ 
puter. The Model XI00 is 
fully compatible with 103, 
113, and 212A dial-up mod¬ 
ems and connects to all stan¬ 
dard single-and multi-line 
phone equipment. $475. 
PRENTICE 
CORPORATION 
266 Caspian Drive 
P.O. Box 3544 
Sunnyvale, CA 94088 
408-734-9810 
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Real Time Devices has 

announced the Prototype 
Development Board 

(PD 100), which provides the 
means to quickly interface 
prototype circuitry. A 
unique feature of the PD 100 
is a switch-selectable address 
decoder that frees the experi¬ 
menter to concentrate on his 
design. Four I/O device se¬ 
lect input and output signals, 
four power supply voltages, 


and a buffered data bus are 
available at wire wrap posts. 
A rocker switch allows the 
selection of up to four 
unique addresses that do not 
contend with present IBM 
peripherals. This permits up 
to four boards to be utilized 
in one PC system. $99 for 
board and manual. $20 for 
manual alone. 

REAL TIME DEVICES 
P.O. Box 906 
State College, PA 16801 
814-234-8087 
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The LP 4120, a tabletop la¬ 
ser printer capable of print¬ 
ing 12 pages per minute, has 
been announced by Ricoh, 
of America Inc. At 112 
pounds, the LP 4120 is one 
of the smallest laser printers 
available. It employs the Ri¬ 
coh LP Controller 120, 
which has two 128-character 
internal fonts. Two other 
fonts can also be used. 

$9,950. 

RICOH OF AMERICA 
20 Gloria Lane 
Fairfield, N] 07006 
201-575-9550 
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Nestar Systems Inc/s 
PLAN 2000 allows users to 
network IBM PCs, XTs, and 
compatibles to achieve the 
benefits of shared data bases, 
hard disks, and printers at a 
low cost. In PLAN 2000, the 
PC that acts as a file server is 
not dedicated to network 
functions, so the user can 
run applications at the same 
time that network functions 
are processed. Up to 255 sta¬ 
tions can be connected to the 
same network, with a maxi¬ 
mum distance of 22,000 feet 
between any two PCs. The 
network uses the ARCnet 
token-passing protocol, 
which has a data rate of 2.5 
megabits per second. $1995. 

NESTAR SYSTEMS INC. 

2585 East Bayshore Road 

Palo Alto, CA 94303 

415-493-2223 
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The XLAN Kit from 
Complexx Systems pro¬ 
vides everything needed to 
create a sophisticated local 
area network for up to six 
devices. The network created 
by the XLAN kit is a base¬ 
band, CSMA LAN that oper¬ 
ates at transmission rate of 
one megabit per second. In¬ 
cluded in the kit are two Sta- 


tionMate communication de¬ 
vices, 100 feet of twisted/ 
shielded wire, and all of the 
connection hardware neces¬ 
sary to build the network. 
Each StationMate has three 
RS-232C ports for connecting 
computers and peripherals 
and integral modem with 
auto dial/answer. $2995. 
COMPLEXX SYSTEMS 
4930 Research Drive 
Huntsville, AL 35805 
205-830-4310 
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Innovative Data Tech¬ 
nology has announced 
three new half-inch, nine- 
track, 800/1600 bpi tape sub¬ 
systems for the Small Com¬ 
puter Systems Interface 
(SCSI). The IDT Model 
TD1012/SCSI, IDT Mod¬ 
el TD1050/SCSI, and 
IDT Model TD1750/SCSI 


all use an intelligent control¬ 
ler embedded behind two of 
the tape transports or in a 
stand-alone 3 v i" chassis 
when used with the low-cost 
"streaming" recorder. Vari¬ 
able data block sizes are pro¬ 
grammable in both READ 
and WRITE modes up to a 
maximum buffer size of 32K 
bytes. The three models dif¬ 
fer with regard to tape trans¬ 
port. Model TD1012/SCSI - 
$4,550. Model TD1050/ 

SCSI-$5,150. Model 
TD 1750/SCSI-$5950. 
INNOVATIVE DATA 
TECHNOLOGY 
4060 Morena Boulevard 
San Diego, CA 92111 
619-270-3990 
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A new series from Num¬ 
ber Nine Computer 
Corporation, REVOLU¬ 
TION Graphic Boards 

for IBM PCs and compati¬ 
bles, includes boards with a 
dual-ported design that al¬ 
lows the display buffer to be 
mapped directly to the IBM 
PC memory space. In addi¬ 
tion, a single board has 256 
simultaneous colors out of a 
16-million-color palette. Oth¬ 
er features include a top res¬ 
olution of 1700 by 1200 pix¬ 
els, color NTSC output with 
external RS-170 genlock cir¬ 
cuitry and digital frame-grab¬ 


bing capabilities. From $945. 
NUMBER NINE COM¬ 
PUTER CORPORATION 
691 Concord Avenue 
Cambridge, MA 02138 
617-492-0999 
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Universal Semicon¬ 
ductor Inc. has an¬ 
nounced UNICAD-1, a 
software/hardware package 
that enables engineers to de¬ 
sign and simulate gate array 
designs remotely using the 
IBM XT. In addition to the 
design software, the UNI- 
CAD package includes the 
Universal ISO 3/5 library of 
macrocells, a high-resolution 
printer, a graphics driver 
board, a mouse, a terminal 
emulation and communica¬ 
tion package, and manuals. 
Approximately $15,000. 
UNIVERSAL SEMICON¬ 
DUCTOR, INC. 

1925 Zanker Road 
San ]ose, CA 95112 
408-279-2830 
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MetraByte's Parallel Digital 
I/O Interface Board 


The Professional Com¬ 
munications Manage¬ 
ment System (PCM) 
from BetaCom Corpora¬ 
tion is a product designed 
to allow insurance agents to 
access and distribute vital 
business data more rapidly, 
while lowering the costs of 
telecommunications. The 
PCM simply plugs into a 
standard RS232C port via a 
standard async interface 
adapter. No additional equip¬ 
ment is needed. Included in 
the PCM are multiple in¬ 
board modem options, an IN¬ 
TEL 8088 microprocessor, 

64k RAM, print buffer/ 
spooler, an RS232C CRT 
port, RS232C serial printer 
port, Centronics parallel 
printer port, and dual RJ11 
jacks. From $1300 to $2500. 
BETACOM 
CORPORATION 
245 E. 6th Street 
Suite 814 

St. Paul, MN 55101 
612-292-8188 
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Computer Systems has 

announced the PC/8088 
Component Personal 
Computer, an IBM PC- 
compatible single-board com¬ 
puter that includes 64k 
RAM, DOS-ROM, I/O and 
keyboard ports with an ex¬ 
pansion bus, and full periph¬ 


eral options. The PC/8088 
incorporates operational com¬ 
patibility with the IBM PC 
and uses current IBM soft¬ 
ware, including DOS or CP/ 
M-86. From $488. 
COMPUTER SYSTEMS 
26401 Harper Avenue 
St. Clair Shores, MI 48081 
313-779-8700 
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MetraByte's Parallel 
Digital I/O Interface 
Board, Model No. PIO- 

12 plugs into the IBM PC/ 
XT, providing 24 TTL/DTL- 
compatible lines, enable 
lines, and external connec¬ 
tions to the PC's + 5-volt, 

-f 12-volt, —5-volt, and —12- 
volt bus power on a half-slot 
board via a 37-pin D con¬ 
nector. Three programming 
modes are available, permit¬ 
ting standard, strobed, and 
bidirectional I/O. $89. 
METRABYTE 
CORPORATION 
254 Tosca Drive 
Stoughton, MA 02072 
617-344-1990 
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SOFTWARE 


Microsoft Corporation 
and National Semicon¬ 
ductor Inc. have an¬ 


nounced that the Xenix 
operating system will soon 
be available for National 
Semiconductor's new 
NS 16032 microprocessor. Xe¬ 
nix is Microsoft's licensed 
version of AT&T's UNIX 
operating system specifically 
designed for the microcom¬ 
puter marketplace to provide 
multi-user, multi-tasking ca¬ 
pability. Microsoft Corpora¬ 
tion is the largest licensee of 
UNIX from AT&T. 
MICROSOFT 
CORPORATION 
10700 Northup Way 
Bellevue, WA 98004 
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NATIONAL SEMICON¬ 
DUCTOR, INC. 

2900 Semiconductor Dr. 
Santa Clara, CA 95051 
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Release 3.0 of the 
APL*PLUS/PC System 

is now available from STSC 
Inc.'s Software Publishing 
Division. New features in¬ 
clude a full-screen editor for 
programs and data, scrolling 
display screens, full support 
for the DOS 2.0 operating 
system, graphics primitives 
for screen and printer, and 
an online HELP facility. The 
APL*PLUS/PC System is 
functionally compatible with 


STSC's other APL*PLUS sys¬ 
tems running in the main¬ 
frame and microcomputer 
environments. The new sys¬ 
tem operates under PC DOS 
on the PC with 196K. $595. 
STSC, INC. 

2115 East Jefferson Street 
Rockville, MD 20852 
301-984-5444 
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Eicon Research Lim¬ 
ited has introduced 
CACHE-NET, a multi -user 
network enhancement to the 
DisCache Winchester Disk 
Subsystem. Up to 21 PCs can 
be linked through this net¬ 
work, which operates about 
ten times faster than the cur¬ 
rent industry leaders and 
about 100 times faster than 
various "low-cost" shared ac¬ 
cess systems. $495. 

EICON RESEARCH INC 
2157 Park Blvd. 

Box 60456 

Palo Alto, CA 94306 
415-326-2164 
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GENASYS Corporation 

recently announced Version 
2.0 of TELIOS, an advanced 
asynchronous communica¬ 
tions package for the PC and 
XT. TELIOS can operate at 
speeds from 110 to 9600 
baud through any modem 
(smart, acoustic, or data- 
phone) hardwired to a ma¬ 
chine or via a network. It is 
command-driven, which 
makes it possible for users to 
establish predefined se¬ 
quences of events for logging 
other computers, capturing 
data to the PC, and sending 
data to the host computer— 
with one keystroke. SI 19.95. 
GENASYS 
CORPORATION 
11820 Parklawn Dr. 
Rockville, MD 20852 
301-770-4600 
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Lantech Systems, Inc. 

has announced uNETix®, a 
UNIX®-based multi-tasking 
operating system specifically 
designed to network personal 
computers and a range of 
corresponding products for 
network control, security, 
programming. Compatible 
with UNIX and PC DOS, 
uNETix is an operating sys¬ 
tem that runs on many 
8086/8088-based microcom¬ 
puters, including the IBM 
PC. The core of uNETix is a 


stand-alone system that 
brings multi-tasking capabili¬ 
ties to the single computer 
user. Lantech also offers two 
networking versions of the 
operating system. 

With any version of 
uNETix, a user can display 
up to 10 active windows on 
the screen, processing a dif¬ 
ferent task in each window 
simultaneously. All versions 
come with optional terminal 
emulator utility, permitting 
a user to log in to a remote 
mini or mainframe system. 

Expanding on stand-alone 
uNETix, uNETix-DFS® is 
distributed file system that 
lets users access files on oth¬ 
er microcomputers in a local 
area network. 

LANTECH SYSTEMS, INC. 
9635 Wendell Road 
Dallas, TX 75243 
214-340-4932 
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needed to write UCSD Pascal 
programs. It combines the p- 
System operating system 
from NCI with a USCD Pas¬ 
cal compiler. For people who 
want to learn Pascal, Practi¬ 
cal Pascal has an implemen¬ 
tation guide that explains 
how to use the software plus 
books that explain both the 
p-System and the UCSD Pas¬ 
cal language. The package 
also includes the Advanced 
Screen Editor, Turtlegra- 
phics, and filer. The package 
is $295; the Advanced Tool¬ 
kit for upgrading to a full 
system is $300. 

NETWORK 
CONSULTING INC. 
Discovery Park, Suite 110 
3700 Gilmore Way 
Burnaby, BC V5G 4M1 
Canada 
604-430-6448 
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The Practical UCSD 
Pascal Package from 
Network Consulting 
Inc. is a kit with software 


Coefficient Systems 

has announced the 
VTERM II, which com¬ 
bines full emulation of the 
DEC VT100, VT101, VT102, 
and VT52 terminals with 
many new, advanced fea¬ 
tures not yet available in any 
terminal. With VTERM II, 
users can hook a PC to any 
Digital Equipment Corpora¬ 
tion mainframe and run all 
of the host software un¬ 
changed. VTERM II features 


include the transfer of files 
with any of four protocols, 
including XMODEM proto¬ 
col. VTERM II also offers 
Coefficient Systems Corpora¬ 
tion's VTRANS 7- and 8-bit 
protocols, which provide se¬ 
lectable CRC-16 or checksum 
error detection. $160. 
COEFFICIENT SYSTEMS 
CORPORATION 
611 Broadway 
New York, NY 10012 
212-777-6707 
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DATAEASE® is a relation¬ 
al database management sys¬ 
tem for the PC from Soft¬ 
ware Solutions. DA¬ 
TAEASE, Version 2, is a ful¬ 
ly menu-driven program that 
allows users who do not 
know a programming lan¬ 
guage to develop applica¬ 
tions. It is easy to learn and 
use, and provides the full re¬ 
lational capability that is re¬ 
quired to interpret and ma¬ 
nipulate large data bases ef¬ 
fectively. DATAEASE is a. 
component of SOFTEASE®, a 
family of integrated produc¬ 
tivity programs by Software 
Solutions. $595. 

SOFTWARE SOLUTIONS 
305 Bic Drive 
Milford, CT 06460 
212-968-6668 
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Cactus Software, Inc. 

has released Version 1.0 of 
Colography®, a full-screen 
color graphics editor. Capable 
of drawing arcs, circles, rec¬ 
tangles, ellipses, Colography 
also can rotate, flip, scale, 
duplicate, and move the 
shapes around the screen. It 
has a paint brush with up to 
100 bristles of different 
colors. 128K memory is re¬ 
quired. $99.95. 

CACTUS SOFTWARE 
P.O. Box 880 
Peoria, AZ 85345 
602-242-7953 
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A new version of Easel®, a 
graphics package that allows 
users to paint full-color 
images with a graphics tab¬ 
let, is now available from 
Cubicomp Corpora¬ 
tion to run with its CS-5 
solid modeling design system 
for PCs and PC compatibles. 
The Easel package provides a 
range of free-stroke painting, 
design, and special graphics 
effects options that can be 
combined with the three-di¬ 
mensional solid-model capa¬ 
bilities of the Cubicomp CS- 
5. Together, Easel and CS-5 
can be used for a range of ap¬ 
plications from architectural 
design to film and video ani¬ 
mation. The CS-5 system 


enables the creation and 
manipulation of full-color, 
3-D, surface-shaded models, 
which could previously only 
be performed on mainframe 
systems. Easel, $2,450; CS-5 
graphics system, $9,700. 
CUBICOMP 
CORPORATION 
2312 Ellsworth St. 

Berkeley, CA 94704 
415-540-5733 
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From Whitesmiths, 

Ltd. come two announce¬ 
ments: a new release of 
Idris, a UNIX-compatible 
operating system for the PC 
and C/370, a C Compiler for 
the IBM 370 architecture. 
The new version of Idris is 
designed to run as an appli¬ 
cation under the widely used 
MS/PC-DOS operating sys¬ 
tem, which enables users to 
access both Idris and MS/PC 
DOS application programs 
without rebooting the PC. 


The new compiler permits 
C program development in 
the IBM mainframe environ¬ 
ment. It also allows systems 
houses and DEC VAX users 
to move existing C and 
UNIX applications to the 
IBM 370 architecture 
through simple recompiling 
and relinking. The new com¬ 
piler runs on all IBM 370, 
43xx, 30xx, and plug-compat¬ 
ible mainframe systems un¬ 
der the full range of upward- 
compatible IBM operating 
systems, including MVS, 

VS1, SVS, MVT, and MFT. 
$5,000. Also available on a 
time-sharing program for 
$350 per month plus 
monthly systems resources 
through the Wang Data Cen¬ 
ter, Burlington, MA. Tele¬ 
phone - 617-272-8550. 
WHITESMITHS, LTD. 

97 Lowell Road 
Concord, MA 01742 
617-369-8499 
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OTHER WARES 


Dow Jones & Compa¬ 
ny, Inc. has purchased an 
equity interest in Cdex 
Corporation, a software 
development and marketing 
company that publishes tuto¬ 
rial software dealing with 


the use of PCs and of soft¬ 
ware such as VisiCalc. 

DOW JONES & 
COMPANY, INC. 

22 Cortlandt Street 
New York, NY 10007 
212-285-5466 
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CDEX CORPORATION 
5050 El Camino Real 
Suite 200 

Los Altos, CA 94022 
415-964-7600 
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MICRO CHART #7 from 
Micro Logic Corpora¬ 
tion will help programmers 
get the information they 
need about the 8088 or 8086 
micros more quickly. The 
two-sided, two-color chart is 
made of credit-card-type plas¬ 
tic and covers conversion of 
instructions to and from hex, 
instruction descriptions, cy¬ 
cle time, addressing modes, 
flag codes, register map, 
memory map, printouts, 
ASCII, cautionary notes, etc. 
$5.95 plus $1 postage. 
MICRO LOGIC 
CORPORATION 
P.O. Box 174 
100 2nd Street 
Hackensack, NJ 07602 
201-342-6518 
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A Special Section for Product and Service Listings 


Computer/Services 


INT’L DOCUMENTATION 

INTERNATIONAL DOCUMENTATION provides 
reliable service in the preparation of foreign 
documentation & mktg. materials. Service in¬ 
cludes translation, typesetting, & graphic art. 
Clear and accurate documentation in any lan¬ 
guage is a must. Let INTERNATIONAL DOCU¬ 
MENTATION make your foreign documentation 
speak for you. 

INTERNATIONAL DOCUMENTATION 
120 Barranca Ave. Suite A 
Santa Barbara, CA 93109 
(805)965-4761/(213)990-4886 


Hardware/ Add-on 
Boards 


EPROM &MP PROGRAMMER 

PC compatible APROM-2000 card can program 
2716, 32, 32A, 64,128, MCM 68764 EPROMS 
and also 8748/49/51 processors. The software 
(CP/M-86, MSDOS) can read, verify and pro¬ 
gram eproms and uses fast programming al¬ 
gorithm. The zero insertion socket is mounted 
on an external box. The external box for BIPO¬ 
LAR proms and PAL is also available. 
ADVANCED MICROCOMPUTER 
SYSTEMS, INC. 

6802 N.W. 20th Ave. 

Ft. Lauderdale. FL 33309 
305-975-9515 

DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro. MA 01752 
(617)481-3700 


256K NO SLOT MEMORY 

IBM PC-1 owners. Let us install up to 256K RAM 
on your EXISTING SYSTEM BOARD using NO 
SLOTS. We improve your IBM PC so it can ad¬ 
dress the 64K RAM chip, 256K-S335 (expand¬ 
able and warranted). DO-IT-YOURSELF KITS— 
PC-KPC-S69.95 ($99.95 assembled). 64K- 
RAMS-S5.85 ea. 

ADD-MEM 
22151 Redwood Rd. 

Castro Valley, CA 94546 
(415)886-5443 


Hardware/Disk 

drives 


8" &5V4" FLOPPY DRIVES AND 
DISKETTES 

• 8" flexible disk subsystem—Attractive thin-line 
design stacks above or below system's unit 
(19%" x 18" x 3'/2") ANT with complete docu¬ 
mentation. Controller board and software 
available. 

1-8480 DD, DS. 2.4 MB $1495 
1-8481 SD, DS, 1.2 MB $995 

• 5'A" internal disk drives—TANDON or Control 
Data-DS, 40ATP1.320 KB. 

TM 100-2 $235 • CDC 9409 $249 
5Va" half height internal drives available. 

• Control Data diskettes—1240-00 5lA" SS/DD 
w/write protect notch in hub ring—bx of 10 $22. 
1244-00 5%" DS/DD $35.1225-00 8" DS/DD 
wpn $39.50. VISA/MC. 


MiCROXRRESB 


MICROXPRESS 

305 S. State College. Suite 135 

Anaheim, CA 92806 

(714)632-8512 


Hardware/ 

Peripherals 


GRAPHICS ON YOUR NEC 

The only complete printer buffer family! Print and 
compute at the same time. Buffers from 8K to 
64K bytes for either parallel or serial printers. 
Graphics models convert 1-2-3 and MBA 
graphics output into high quality dot graphics 
on letter quality printers. Units ungradable to 
larger buffers and graphics. Proprietary double¬ 
buffering. Switch selectable hardware/software 
protocol. Cables and power supply included. 
Unique case mounts to side of PC without tools. 
Priced from $229. 


Convertaftuffcr 


VON LEIVENDYKE ENTERPRISES 
Silvermine Avenue 
Norwalk, Conn. 06850 


Mailing Lists 


IBM MAILING LISTS 

Over 75,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 550,000 in¬ 
cluding other brands. 

IRV BRECHNER 
TARGETED MARKETING, INC. 

Box 453 

Livingston, NJ 07039 
(201)731-4382 

MICROS IN LARGE ACCOUNTS 

Cl's new information service locates large-vol¬ 
ume users of personal computers in key ac¬ 
counts. This program provides installed user 
data, network configurations, and their plans for 
new purchases. The data is gathered via 1500 
telephone surveys each month with large com¬ 
panies including the Fortune 1000. Call 619-450- 
1667. 



COMPUTER INTELLIGENCE CORP. 
3344 North Torrey Pine Ct. 

La Jolla, CA 92037 
(619)450-1667 


Publications 


DYNAMIC DUO RETURNS! 

Two new disk magazines for the IBM-PC-PC 
FIRING LINE (for programmers) and PC UN¬ 
DERGROUND (for non-tech folk) are available 
now. Send a self-addressed stamped disk mailer 
and two formatted DS/DD disks for your free 
copy. 

ABCOMPUTING 
PO. Box 5503 

North Hollywood. CA 91616-5503 
(818)509-9002 


Software/Business 


DATA SECURITY-S49.95 

Secure sensitive data files with FAST-CRYPT. 
FAST-CRYPT is an efficient Assembly language 
implementation of the powerful DES (Data En¬ 
cryption Standard) algorithm. Encrypt or de¬ 
crypt any disk file at 120.000 bytes/minute. 
UNPROTECTED DISK w/manual-$49.95. VISA 
f MC OK. For IBM-PC, XT + compatibles 64K 
any PC/MS-DOS. 

KIWI SOFTWARE CO. 

PO. Box 218T 
Plainsboro, NJ 08536 
(212)816-1873 


Software/ 

Communications 


VT 100/102/52 TERMINAL 

PC100 turns your IBM type PC into a VT100/102/ 
52 terminal. With PC 100 you can use DEC ap¬ 
plications such as EDT, KED, WORD 11. & vi. PC 
102 adds VT102 printer support & text file 
transfer to the standard VT 100 features. PC 
102—SV offers 132 column support. Full VT 
keyboard emulation, easy to use SET-UP 
screens. Call or write for more information. From 
$89. 

GENERAL MICROSYSTEMS 
7525 Mitchell Rd.. Suite 101 
Minneapolis. MN 55344 
(612)937-9194 

3740 CONVERSION SOFTWARE 

Access IBM data processing equipment through 
the 8" diskette and avoid problems in serial 
communication. By adding a 8" drive to your PC 
& using our REFORMATTER Conversion Soft¬ 
ware you can exchange diskettes with IBM's 3741, 
3742.3747,5110/20. Series 1. System 3/32/34/ 
36/38/360/370 and 43xx & other machines that 
read & write the IBM 3740 diskette. 

MICROTECH EXPORTS 
467 Hamilton Ave. 

Palo Alto, CA 94301 
(415)324-9114 

TWK: 910-370-7457 MUH/ALTOS 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of com¬ 
pany name, address and telephone number. 

Listings are available only on a 3 issue basis at $60. per issue ($180. total). 
Copy will have a set format and remain the same for all 3 months. Enhance 
the appearance of your ad by including your Logo at an additional cost of $25. 
per issue ($75. minimum extra charge). Pre-payment is required by check, 
money order, or American Express, Diners Club, MasterCard, Visa credit 
cards. Closing Date: 1 st of 2nd month preceding cover date. 

Send copy and remittance to PC TECH JOURNAL, TECH BOOK, 12th 
FLOOR, 1 PARK AVENUE, NEW YORK, NY 10016. Call (212) 725-4215 for 
additional information or assistance. 
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Software/Compiler 


DESMET C—S109 

Full K&R C compiler, assembler, linker, librarian, 
full-screen editor and example software. Both 
8087 and floating point libraries. OUTSTAND¬ 
ING PRICE/PERFORMANCE. Rated 1 st or 2nd in 
August '83 BYTE benchmarks. No royalties on 
generated code. C Ware newsletter. Unlimited 
updates at S20 each. PC-DOS (Ver 1.1 & 2.0), 
generic MS-DOS and CP/M-86 support. $109 
for complete package, shipping included. Now 
available with source level debugger. Price $159. 



WARE 

CORPORATION 


C WARE CORPORATION-MAIL ORDER DEPT. 

PO. Box 710097 

San Jose. CA 95171-0097 

C-SYSTEMS«COMPILER»WINDOW 

Working in support of the c-systems full C Com¬ 
piler, the c-window provides source statement 
execution and breakpoints; variables may be 
displayed/altered using C expressions; displays 
source code as program is tested. A must for all 
C programmers. 128K, 2DD required. C Com¬ 
piler $195; c-window $195. 

C-SYSTEMS 
PO. Box 3253 
Fullerton, CA 92634 
(714)637-5362 


Software/ 
Development Tools 


LITTLE KENNY’S TOOL 

WRITE BASIC programs up to ten times faster 
and develop them with efficient, clean, well 
structured code. Little Kenny’s Tool also in¬ 
cludes the ability to generate data entry screens 
and reports. And a b♦tree filing system is in¬ 
cluded for fast, sorted record filing and retrieval. 
$116. 

KENNETH R.WALETZKI 
PO. Box 992 
Rosemead. CA 91770 
(213)285-3077 

ACTIVE TRACE 

A debugging & learning tool that lets you see how 
your basic program works. As your program runs, 
active trace shows you your variables & their 
current value & line number. (Dynamic Sym¬ 
bolic Debugger). Output to screen, printer or disk. 
No need to single step. Complete XREF map¬ 
ping. Review in BYTE 4/83, p. 334, & Micro¬ 
computing 12/83. p. 22. $79.95. Call toll free for 
info, (800) 358-9120, U.S.; (800) 862-4948, CA. 
AWARECO 
PO. Box 695 
Gualala, CA 95445 
(707)884-4019 


PASCAL COMPILER ASSIST 

WITH IBM PASCAL and DOS 2. Compiler Assist 
Program (CAP) sets the ERRORLEVEL for BAT 
files to check return codes from PAS1 and PAS2. 
Allows completely automated compiles through 
the linkedit step. No more human intervention- 
let CAP do the monitoring for you! Tremendous 
productivity tool. BAT files included. $35. 

5408 Carving Tree Drive 
Harrisburgh, North Carolina 28075 
(704)455-5927 

FREE FREE FREE 

BASIC AIDS FACT SHEETS and our guide titled 
"MAKE YOUR PC PROFITABLE" are sent free to 
persons who request them. Learn more about 
developing Structured Programs in BASIC. This 
new release of BASIC AIDS is the most powerful 
program DEVELOPMENT and DOCUMENTA¬ 
TION tool available! 

TULSA COMPUTER CONSORTIUM 
PO. Box 707,1004 North Dogwood 
Owasso. OK 74055 
(918)747-0151 

COBOL SUBROUTINES 

Give IBM's COBOL the functions that were left 
out. Use all keys including ALT, Ctrl, all 40 func¬ 
tion keys, PgUp, PgDn, INS, DEI, Home, End, etc. 
Rename/Delete files. Change the default disk. 
Plus Rel 2.0 functions: make/change/remove 
directories, get volume id's, get/change a file's 
mode. More. Easy to use. $49.95. 

SunSoft 

PO Box 4277 

Ft. Lauderdale, FL 33338 

(305)566-8827 

CADSAM BASIC B-TREE $95 

Call or write for FREE DEMO. B-tree keyed file 
access system. Supplied as BASIC subroutines. 
Use interpreted and/or compiled. No royalty 
charge. Have 5 data files and 10 index files open 
simultaneously. Files are never sorted. Each key 
is inserted in correct place. Random search time 
approx. 1 second. Price $95. 

CADS, INC. 

PO. Box 17304 

Greenville. NC 29606 (803)277-0650 

DEBUG WITH BUGSCREEN™ 

Symbolic debugger for IBM PC Macro Assem¬ 
bler. Windows for source, registers, memory, 
flags, stack. Dynamic display highlights changes. 
Scroll the listing. Alter registers, flags, memory. 
Display as decimal, character, hex. Single-step, 
set general breakpoints, execute procedures at 
normal speed. $95 (demo $7). 

RDT SOFTWARE 
PO. Box 96634 
Weatherford. OK 73096 
(405)772-1821 


Software/ 

Engineering 


PELADA TEXT ENGINEER 

Engineering and Scientific Word processing. 
Technical symbols, special characters, super/ 
subscripts, italics, underlining, bolding. With 
graphics hardware you can design any symbols 
you want, up to 384 different characters. All 
characters visible on screen and printable. Easy 
English commands. $250. 

PELADA INFORMATICS INC. 

562 Johnson Street 
Kingston, Canada K7L-2A1 
(613) 549-1747 

ELECTRONIC CIRCUIT ANALYSIS 

ECA is a high performance simulator for analog 
electronic circuits. Features include full editing, 
worst case, sensitivity analysis, ability to sweep 
components, 64 nodes. It is easy to use and very 
fast. Price $150. For all MS-DOS, CP/M, CP/M- 
86 computers. 

TATUM LABS 
PO. Box 698 
Sandy Hook, CT 06482 
(203)426-2184 

PABSOFT MATH MASTER™ 

Make your BASIC smarter and faster with the 
Math Master Series of BASIC enhancements. 
Matrix Master, Poly Master, Poly Root'Master, 
Exec. $24.95 each. Double Precision $34.95. 
Send for free Scientific-Engineering Catalog 
Coming Soon-FFT Master, State Master, Com¬ 
plex Master, etc. 

PAB Software, Inc. 

PO. Box 15397 
Ft. Wayne, IN 46885 
(219)485-6980 


Software/ 

Financial 


SCASHFLO/SCASHSLO 

Track home/business income/expenses by day, 
month, qtr. or yr. Easy to use menus. Create up 
to 64 income, expense, check, cash, savings or 
credit accts. Enter up to 700 single or split 
transactions/mo. Check sequence search. Tax 
& check reconcile flags. 2DD/HD, 128K, DOS2.0. 
$195. CHECK/M.O. Dealer inquiries welcomed. 
INTERNATIONAL SOFTWARE CONSULTANTS 
PO. Box 18218 
San Jose. CA 95158 
(408)289-8921 


Software/General 


PIGLATIN TRANSLATOR 

PIGLAT will translate an ASCII text into piglatin! 
The full source code in the language of C (with 
notes and remarks) is included. The executable 
file runs under PC-DOS (except version 2.0) or 
you can use the source with any C and operat¬ 
ing system configuration. Entertaining as well as 
interesting. Prepaid $29.95. 

WESTCOMP 

23441 Golden Springs, Suite 300 
Diamond Bar, CA 91765 

PUBLIC DOMAIN FREEWARE 

Rent PC Disk Libraries for 7 days, copy yourself 
and return. Hundreds of business, games and 
utilities free for the taking! 

IBM PC-SIG—100 Vols. $99.50 

IBM PC-Blue 73 Vols. $99.50 

50' "flippy" Disks (blank) $99.50 
Rental is for 7 days after receipt (sent by VPS), 
3 more days grace to return. Credit cards ac¬ 
cepted, no deposit necessary. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1062 Taylor St., Visat, CA 92083 
(619)727-1015 

24 hr. orders. (619) 941-0925 tech. 


Software/Graphics 


FORTRAN GRAPHICS PACK 

60 Microsoft FORTRAN/Pascal (1.0 or 3.1) 
SuperSoft FORTRAN callable subroutines. 
Professional graphics power backed by a 90 page 
user manual, filled with examples and designed 
to be helpful to every level of user. Five packages 
in one! General utility, 2-D interactive, 2-D plots, 
3-D plots, and solid models (hidden line re¬ 
moval!) $95. 

MICROCOMPATIBLES 
11443 Oak Leaf Drive 
Silver Spring, MD 20901 
(301)593-0683 

TECHTRONICS 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
ISSCOS DISSPLA, TEL-A-GRAF and SAS pro¬ 
tocols. OFF-line review of graphics output. This 
emulation software is easy to use with high 
quality graphics at an affordable price. $80.00. 
Technological Systems Group 
5044 Haley Court 
Lilburn. GA 30247 
(404)923-4980 
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TECH BOOK 


A Special Section for Product and Service Listings 


Software/ 

Languages 


ADA ON A MICRO 

JANUS/ADA is an exceptional programming 
language for software development. Being a 
subset of the Ada programming language 
JANUS/ADA implements those features of Ada 
which are directly needed by professional pro¬ 
grammers. These features include separate 
compilation, user defined data types and helpful 
program debugging. 

HR. SOFTWARE 
RO. Box 1512 
Madison Wl 53701 
(608)244-6436 


Software/ 
Mailing Programs 


PONY EXPRESS XL 

Designed for commercial mailings or extra large 
lists. Super fast machine code multi sort. Carrier 
route sort. Prints labels: 1 -5 across, singale line 
format, or user-defined format. Also CHESHIRE 
FORMAT. Unlimited files. Multi file merge. Rec¬ 
ords can be selected by user-defined codes, 
specific zips or zip ranges. Phone list option. 
Unique correction & deletion routines for updat¬ 
ing. Instant access to all records. Auto repeat for 
ease of record entry. Interfaces w/most word 
processors. $238. 

COMPUTECH 
975 Forest Ave. 

Lakewood. NJ 08701 
(201)364-3005 


Software/Sort 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge program for the IBM- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBASE II files! 
Compare before you buy any other. Write or call 
for more info. $99. 

OPT-TECH DATA PROCESSING 
PO. Box 2167 
Humble, TX 77347 
(713)454-7428 

Mic-roSort SORT/MERGE 

Sorts fixed or variable records on up to 25 con¬ 
trol fields (ascending or descending). Includes 
or excludes records on multiple and/or criteria. 
Handles multiple files using DOS 1.1 or 2.0; sup¬ 
ports path names. Written in PC Assembler— 
FAST! Conversational screens, complete user 
manual. $75. 

Mic-roCode 
3600 Gayot 
Anchorage, AK 99504 
(907)337-2738 


Software/Utilities 


IBM-PC COBOL PROGRAMMERS 

Screen coding is fun, fast and accurate with 
Qwik-Screen Builder. “Paint" screen layout and 
create true COBOL source code for screen sec¬ 
tion in minutes. 100 1 pages of documentation. 
Satisfaction guaranteed or money back. Needs 
DOS 11/2.0, two DS/DD drives, mono¬ 
chrome display and the COBRUN. EXE runtime 
module. $50/Visa/MC. 

THE COMPUTER WORKS 
PO. Box 1371 

Coeur d'Alene. Idaho 83814 
(208)667-6152 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair- 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Restores deleted files. Files or sec¬ 
tors can be searched, examined & changed. 
Checks disk drive speed. Req. IBM PC. DOS 1.1 / 
2.0.128K mem. & 2 floppy drives. $73 Ppd. USA. 
MLI MICROSYSTEMS 
PO Box 825, Dept. TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA. 

hfTOOLS for the BASIC USER 

Access the full power of your PC from your BASIC 
program. A simple call lets you print, scroll or 
clear the screen; create graphics; display a clock; 
improve file access, data management and much 
more. All 22 functions need only 4k. PC or MS 
DOS. Comprehensive manual and diskette $100. 
MC/VISA. 



H-F COMPUTING SERVICES, INC. 

224 Old Orchard Gr. 

Toronto. Ont. Canada M5M 2E5 
1-(800) 268-1211 US and Canada 

ENHANCE DOS WITH A.K.A.! 

Take fulf advantage of multiple directories—let 
unmodified programs access files outside of the 
current directory without pathnames. Alias file 
name to full paths, or direct searches to other 
directories according to name or extension, with 
multiple options. Operation is invisible—aliases 
are contained in the DOS 2.0 ‘‘environment." $60. 
MC/VISA. 

SOFT SHELL TECHNOLOGYS 
54 Walnut Hill Rd. 

Newton. MA 02159 
(617)332-6817 

OH, SAY DO YOU USE C? 

pCaccess provides access to BIOS from C. In¬ 
terface to screen cursor, display attributes, 
scrolling, keyboard, printer, I/O ports, diskettes 
by track and sector, tone generator, and more. 
Use with C86, MS. Lattice, others. Diskette, doc, 
source $75. Doc only, $10. 

ADAPTIVE COMPUTER SOLUTIONS 
3773 Weibel Court 
Columbus, OH 43224 


BASICWINDOW 

Screen Generator and Processor for BASIC pro¬ 
grammers. This package combines a Screen 
Painter for creating and modifying screens and 
Macro Language and Compiler for quicker cod¬ 
ing and testing. Features COLOR, field vari¬ 
ables. complete input editing, line drawing. For 
BASIC. BASICA, and BASIC Compiler users. In¬ 
cludes manual and reference card. $99.95 VISA/ 
MC accepted. 




G. FREEMAN & COMPANY, INC. 

15 Albin Road 
Stamford. CT 06902 
(203)327-9868 

CONVERTS ANY CPM TO DOS 

CROSSDATA CONVERTS ANY DATA/TEXT FILE 
format from CPMxx to MS/PC-DOS, CPMxx to 
CPMxx & MS/PC-DOS to CPMxx. Cross data 
runs on IBM PC or comparable computer using 
MS/DOS 2.0. Cross data is a self-contained 
program. It comes with over 24 mats and user 
can add own format. To order send $99. check 
or money order to: 

^ AWARD SOFTWARE, INC. 

m 

AWARD SOFTWARE, INC. 

236 North Santa Cruz Ave. 

Los Gatos. CA 95030 
(408)395-2773 

COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 

□ LIVE 

BRANCH 

SOFTWARE 

OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 


TOOLS FOR PROGRAMMERS 

• FILE TOOLKIT: COMPARE lists file differences: 
COMPRESS shrinks files; ENCRYPT secures 
valuable data, HEXDUMP lists files in hex and 
ASCII. 

• PASCAL TOOLKIT, PXREF prints program 
cross-references; PNEAT prettyprints pro¬ 
grams; PCASE highlights variables. Just $29.95 
each, both for $49.95. VISA/MC accepted. 
SEVEN VALLEYS SOFTWARE 

PO. Box 99 

Glen Rock, PA 17327 

(717)235-5470 


KEY-MASTER FREE TRIAL 

Redefine IBM-PC keyboard. Assign up to 600 
characters to a key. Create fill-in-the-blanks 
command strings. Includes KEY-MASTER Pro¬ 
file Editor. New Profiles easily loaded. One key¬ 
stroke turns KEY-MASTER on or off. Send only 
$6.00 now for disk. Send $20.00 later, only if you 
like KEY-MASTER. 

ADAMS ENTERPRISES 
Rt. 4 Box 23 
Shelbyville, KY 40065 

COPY PROTECTION BY MSD 

The ULTIMATE diskette copy protection system 
designed by software developers and publish¬ 
ers. A variety of protection methods are avail¬ 
able to suit your protection requirements. All IBM 
PC and XT environments are supported which 
includes. DOS. BASIC (compiled and interpre¬ 
tive). Pascal. P-System and stand-a-lone sys¬ 
tems. Customized systems also available. 
Requires: 64K. two disk drives. 
MICRO-SOFTWARE DEVELOPERS, INC. 

214'/? West Main Street 
St. Charles, Illinois 60174 
(312)377-5151 

THE PROWRITER UTILITIES 

COMPLETE CONTROL OF YOUR C. Itoh 8510/ 
1550 and NEC 8023. DOS 1.1 t 2.0 compatible 
for $44.95. PROCNTRL—On-Line Keyboard 
Control of Printer PROEPSIM—Epson Graftrax 
Simulator (eg 1-2-3) PROSCR—Text/Graphics 
Screen Dump, 2 sizes. PROSTALL—Wordstar 3.2 
3.3 Installation PROSET—Menu Driven Printer. 
Setup » 2 more. 

COURTRIN ENTERPRISES 
PO. Box 231190 
San Diego, CA 92123 
(619)569-8308 


Software/Word 

Processing 


PELADA TEXT ENGINEER 

Word processing for scientific and multilingual 
text. All IBM characters. Super/subscripts, ital¬ 
ics, underlining, bolding. With graphics hard¬ 
ware, you can use any symbols and any alphabet, 
up to 384 characters. All symbols visible on 
screen and printable. Easy English commands. 
$250. 

PELADA INFORMATICS INC. 

562 Johnson Street 
Kingston, Canada K7L-2A1 
(613) 549-1747 
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PCDISKID allows you to print sorted 
directory listings in four formats; add, 
change, or delete volume labels; and 
recover inadvertently erased files. 
PCDISKID requires DOS 2.0 and is available 
for $30. 

PC FILECOMPARE compares the contents 
of two files and displays the differences 
in record format. Displayed data can 
optionally be changed. Compares files of 
different lengths, no limitations as to the 
number of non-matching characters. PC 
FILECOMPARE requires DOS 1.1 or higher 
and is available for $50. 

Both programs present the user with an 
easy to use screen menu and work on 
flODDV or hard disk. 

u. naiu uia*. VISA/MASTERCARD 

P.0. Box 454. Oakhurst. NJ 07755 
(2011493-8352 


glilTOCT«17ia3Gr»1'4sM4:mM<^J:l 


Create your own 
unique PC interfaces 
in minutes! 


f 


i v;; 






The PD100 allows rapid development of specialized 
PC interfaces. It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 1C sockets). The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits. 

PD 100 w/manual - $99 REAL TIME DEVICES 
plus $3.50 P&H 1930 Park Forest Ave. 

Manual only - $20 Postpaid P.0. Box 906 
PA residents add 6% State College. PA 16804 
Check. MasterCard, or VISA (814) 234-8087 



« PROMPT DELIVERY!!! 

9 S SAME DAY SHIPPING (USUALLY) 


64K DYNAMIC RAM ICs 
200 ns (a $5.87 
150 ns (a $5.99 

These are the ICs you need to 
expand your IBM PC memory. In¬ 
stall these yourself in the mother¬ 
board or an expansion board. Our 
prices are often half that of retail 
stores. Our quality is second to 
none. 


We sell other memory ICs. 
27128, 2764, 6264, 256K, etc. 


MasterCard VISA or UPS CASH COD 

Factory New, Prime Parts JuPoo 
MICROPROCESSORS UNLIMITED 

24.000 South Peoria Ave /qhq\ 007 xqc-) 

BEGGS. OK 74421 V 31 '^0 I 

Prices shown above are lor Feb 16. 1964 

Please call lor current & volume prices Prices subject to change Please expect higher 
prices on some parts due to world wide shortages Shipping and Insurance oxira Cash 
discount pnces shown Small orders received by 6 PM CSt can usually be delivered to 
youby me nexl morning, via Federal Express Standard Air in $5 991 


usr 

FOR THE 



THE PREMIER LANGUAGE 
OF ARTIFICIAL 
INTELLIGENCE FOR 
YOUR IBM PC. 


I DATATYPES 

Lists and Symbols 
Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Code 

MEMORY MANAGEMENT 

Full Memory Space Supported 
Dynamic Allocation 
Compacting Garbage Collector 

FUNCTION TYPES 

EXPR/FEXPR/MACRO 
Machine Language Primitives 
Over 190 Primitive Functions 

10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read and Splice Macros 
Disk Files 

POWERFUL ERROR RECOVERY 
8087 SUPPORT 
COLOR GRAPHICS 

LISP LIBRARY 

Structured Programming Macros 
Editor and Formatter 
Package Support 
Debugging Functions 
OBJ File Loader 

RUNS UNDER PC-DOS 1.1 or 2.0 


IQLISP 


5V4" Diskette 
and Manual _ 
Manual Only _ 


$175.00 
$ 30.00 


/• 


q Integral Quality 

P.0. Box31970 
Seattle, Washington 98103-0070 
(206) 527-2918 

Washington State residents add sales tax. 
VISA and MASTERCARD accepted. 
Shipping included for prepaid orders. 


CIRCLE NO. 243 ON READER SERVICE CARD 


NEW! 

SINGLE 

BOARD 

COMPUTER 

PC BUS 
SYSTEM 




CIRCLE NO. 192 ON READER SERVICE CARD 


Put the power of the IBM PC into 
your OEM system with the new I-Bus 
Single Board Computer and Enclosures. 
Now you can make use of that vast 
array of PC-compatible expansion 
cards—for communications, graphics, 
data acquisition, peripheral control, and 
every other imaginable task. 

I-Bus Systems has coupled Intel’s 
powerful new 80188 CPU with 64K of 
RAM and up to 160K of on-board 
EPROM, plus a serial console port to 
talk to a terminal or a PC. Just plug the 
SBC into an I-Bus 6-slot chassis or 9- 
slot card cage and you have the heart 
of a computer system, ready to run. 

Best of all, the IBM PC works per¬ 
fectly as a software development sys¬ 
tem. You can assemble and test appli¬ 
cations programs on the PC, then 
download them to the I-Bus system for 
dedicated execution. 

For all the details, give us a call today 
at (800) 382-4229. In California, call 
(619) 569-0646. 


SYSTEMS 

9235 Chesapeake Drive 
San Diego, CA 92123 

IBM PC is a trademark of International Business Machines 


































One con 
for all your IB 


SOFTWARE 


ApTec (for color Prism Printers) 

Rainbow Writer Color Text Formatter ... $119. 
Rainbow Writer Screen Grabber.69. 

Ashton Tate 

dBase II. 379. 

Best Programs 

PC/Personal Finance Program .65. 

PC/Professional Finance Program II .... 169. 

PC/Fixed Asset System. 279. 

PC/Tax Cut .175. 

Bible Research 

THE WORD (KJV Bible - 7 disks) .145. 

Bruce & James 

WordVision.see special 

Conceptual Instruments 

The Desk Organizer w/ 1 yr. free updates & 

30 day return guarantee .197. 

Continental 

Home Accountant Plus.89. 

FCM (was First Class Mail) .79. 

UltraFile (file/report/graph) .119. 

Digital Research 

CP/M-86 . 39. 

Dr. LOGO.69. 

Financier 

Financier II (Was Personal Series) .117. 

Financier Tax Series.97. 

Funk Software 

Sideways.49. 

IUS 

EasyWriter I System 


EasyWriter I, EasySpeller I, EasyMailer I ..159. 
EasyWriter II System 

EasyWriter II, EasySpeller II, EasyMailer II 195. 


EasySpeller II for EasyWriter II .59. 

EasyMailer II for EasyWriter II .59. 

Accounts Receivable. 299. 

Accounts Payable . 299. 

General Ledger. 299. 

Inventory. 299. 

Order Entry. 299. 

Package Price for any three above . 859. 

Payroll. 359. 

Lifetree 

Volkswriter.115. 

Volkswriter International.135. 

Volkswriter Deluxe (with TextMerge) .175. 

Lotus Development 

1-2-3 (version 1 A) .call 

Micropro 

WordStar & Propak come with quick lesson 
CAI training disk 

WordStar 3.3 . 259. 

ProPak (WordStar/MailMerge/ 

CorrectStar/StarIndex) . 379. 

Microrim 

R:base 4000 (fully relational database) . . . 329. 


PC Connection 
Software Special 

through May 31 , 1984 

BRUCE & JAMES 
WordVision Writing Tool 

A “People-Literate" program that helps 
you work with words. 

• Inexpensive, yet sophisticated, word 
processor. 

• includes 150 pages full color 
documentation. 

• Requires 128K, 80 column display, 


1 disk drive. $39. 


Microsoft 

Multiplan (Version 1.1) .$139. 

Microsoft Word (new ver. 1.1) . 249. 

Microsoft Word with mouse (new ver. 1.1) 297. 

Microstuf 

Crosstalk XVI.109. 

Transporter (includes Crosstalk) .169. 

PCsoftware 

PC rayon (create in full color) .34. 

Peachtree 

PeachPak Series 4 (G/L, A/R, A/P) 

new version, IBM manuals .195. 

PeachText 5000 (with ATI Training) .195. 

Peter Norton 

Norton Utilities.55. 

Rosesoft 

ProKey 3.0 (new version/new features) ... 89. 

Software Arts 

TK!Solver(i orice increase by Software Arts) 289. 

Software Products 

Open Access. 399. 

Software Publishing 

PFS/File.95. 

PFS/Graph .95. 

PFS/Write.95. 

PFS/Report .79. 

Softword Systems 

Multimate (ver. 3.20 w/spell checker) .... call 

Sorcim 

Supercalc III. 229. 

Virtual Combinatics 

Micro Cookbook .29. 

VisiCorp 

VisiCalc IV (w/StretchCalc) .159. 

VisiWord Plus (with VisiSpell) . 259. 

StretchCalc (for VisiCalc) . .75. 

TRAINING 

ATI 

How to use Lotus 1 -2-3 .55. 

How to use Wordstar (vol 1 & 2) .55. 

How to use dBase II (vol 1 & 2) .55. 

How to use EasyWriter II.55. 

How to use Multiplan.55. 

How to use Your IBM-PC .55. 


How to use Multimate.$55. 

How to use Microsoft Word.55. 

How to use PC DOS .55. 

How to use Peachtree A/R, A/P, or G/L 

(specify) .55. 

Orion 

Hello Charlie .75. 

EDUCATIONAL 

Davidson 

Speed Reader II.49. 

Math Blaster (ages 6 to 12) .35. 

Word Attack (ages 8 to adult) .35. 

FriendlySoft 

Friendly Ware/PC Introductory Set.39. 

Knoware 

Knoware (requires graphics board) .67. 

Lightning Software (doesn't work on XT) 

Master Type (the best typing tutor!) .35. 

Stone (requires graphics board) 

My Letters, Numbers. & Words (ages I to 5) 29. 

Kids Stuff (ages 3-8) .29. 

Across U.S.A. (ages 5 and up) .22. 

GAMES 

Atarisoft 

Centipede.29. 

Pac Man.29. 

Dig Dug .29. 

Defender.29. 

Donkey Kong .29. 

Friendly Soft 

FriendlyWare/PC Arcade .39. 

Funtastic 

Snack Attack II (a favorite) .27. 

Cosmic Crusader (as good as above) ... .21. 

Big Top (climb to new levels) .29. 

Master Miner (1 or 2 players) .29. 

Microsoft 

Flight Simulator (B&Won RGB monitors) 35. 

Orion 

J-Bird (you’ll never sleep!).29. 

PC-MAN .27. 

Paratrooper.25. 

Pits & Stones.29. 

Sierra/On-Line 

Frogger.27. 

Crossfire (keyboard or joystick) .23. 

Ulysses and the Golden Fleece.27. 

Sublogic 

Nigbrt Mission Pinball .29. 


HARDWARE 

AST Research (For IBM-PC or XT) 

All AST Boards come with SuperDrive, 
SuperSpool, and one year warranty. 

SixPakPlus 64k upgradable to 384k, with 
clock calendar, serial and parallel ports 
(game port optional) . 269. 


* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS 
$ COPYRIGHT PC CONNECTION 1984 ALL ITEMS SUBJECT TO AVAILABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE IBM IS A REGISTERED TRADEMARK OF IBM CORP 
MICRO CONNECTION IS A TRADEMARK OF MICRO CONNECTION. INC PC CONNECTION IS A REGISTERED TRADEMARK 
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M PC needs. 


MegaPlus II 64k upgradable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, game, or second 


serial port optional) .$269. 

MegaPak 128k (not upgradable) .187. 

MegaPak 256k . 279. 

Parallel, Game, or second Serial Port 

for any AST board (specify board) .35. 

Connectall connector bracket (PC only) ... 19. 
Amdek 

Video 300G Monitor (green) .149. 

Video 300A Monitor (amber) .159. 

MAI Board (now w/Halo software) . 439. 

CompuCable 

Keyboard & Drive Covers (set). 17. 

IBM Mono Screen Enhancement .17. 

Printer to IBM Cable (specify printer) . 32. 

Smartmodem to IBM Cable .25. 

Curtis 

NEW Low Profile Tilt & Swivel Pedestal 

(for any monitor) .44. 

PC Pedestal (for IBM Mono or Color) .59. 

PGS or Quadchrome display adapter.9. 

System Stand (holds PC vertically) .21. 

Extension Cables for IBM Mono Display . . 44. 
Keyboard Extension Cable (3 to 9 feet) ... 36. 
AC Plug Adapter (any monitor to your PC) 8. 
Electronic Protection Devices 
All are rated at 1875 watts, 15 AMP 

The Lemon.39. 

The Lime . 59. 

The Peach.64. 

The Orange.94. 

Epson 

RX-80 with GRAFTRAX-Plus .call 

RX-80 F/Twith GRAFTRAX-Plus.call 

FX-80 with GRAFTRAX-Plus . call 

FX-100 with GRAFTRAX-Plus .call 

Epson to IBM Parallel Cable .32. 

Hayes 

Smartmodem 300 . 209. 

Smartmodem 1200 . 499. 

Smartmodem 1200B .419. 

Smartcom II . 99. 

Smartmodem-to-IBM Cable .25. 

Hercules Computer 

Hercules Graphics Card (parallel port) . . . 349. 

IDS 

Prism 80 Printer (with all four options) . . 1397. 
Prism 132 Printer (with all four options ) . . 1597. 
Prism to IBM Parallel Cable . 32. 

Koala 

Koala Touch Tablet with software 

(connects to game port) .89. 

Kraft 

Joystick.39. 

Game Paddles (pair) . 29. 

Maynard Electronics 

Floppy Drive Controller . 165. 


PC Connection 
Hardware Special 

through May 31, 1984 

QUADRAM 

Microfazer Printer Buffer 

• Plug-compatible with Centronics 
printers. 

• Attaches in-line with your printer 
cable. 

• Comes with power supply. 

• Includes copy feature. 

• 64k upgradable to 512k 

• Stackable. $169. 


CONNECT WITH US 

At PC Connection, we know how hard it can be 
to find the ideal solutions to your PC needs. And 
with the constant barrage of new products and 
new technology, the best configuration yester¬ 
day might be less-than-ideal today. Keeping up 
with the world of IBM Personal Computers is a 
full-time job. At PC Connection it’s our only job. 
Our trained support staff will gladly take the time 
to discuss your system and your requirements. 
Call us anytime Monday through Friday 9:00 to 
9:00, or Saturday 9:00 to 5:30, at 603/446-3383. 

OUR POLICY 

• We accept VISA and MASTERCARD. 

• No surcharge added for charge cards 

• Your card is not charged until we ship. 

• No sales tax. 

• All shipments insured; no additional charge. 

• Allow 1 wk. for personal & co. checks to clear. 

• COD max. $500. Cash or certified check. 

• 120 day guarantee on all products. * 

SHIPPING 

Continental US: For monitors, printers, and 
drives, add 2% to all orders. For all other 
items, add $2 per order for UPS surface, $3 
per order for UPS 2nd-Day-Air. 

Outside Continental US: We add freight 
charges to credit card purchases. For prepay¬ 
ment, call 603/446-3383 for information. 


800 / 243-8088 

PC Connection 

6 Mill St., Marlow, NH 03456 
603/446-3383 

245T 

For the IBM-PC Exclusively. 

CIRCLE NO. 182 ON READER SERVICE CARD 


Internal Hard Disk (10 Meg), WS-1 Controller 
& ROM for PC mother board . $995. 

Mouse Systems 

PC Mouse (3 button optical mouse comes 
with power supply, desk pad, and software 
— connects to serial port) .197. 

NEC 

Spinwriter 3550 (IBM-PC compatible) . . 1739. 
Spinwriter 2050 (3550's little brother) .... 995. 

Paradise Systems 

MultiDisplay Card (color & mono) . 379. 

Plantronics/Frederick 

COLORPLUS (now w/Color Magic) .call 

Princeton Graphics 

HX-12 RGB monitor (690 x 240)) .call 

MAX-12 Amber monochrome monitor . . . call 

Quadram 

New Expanded Quadboard 64k 
expandable to 384k, with clock calendar, 
parallel, serial & game port, I/O bracket, 

and Quadmaster software. 269. 

Microfazer Printer Buffer . see special 

Quadcolor I .197. 

Quadchrome RGB Monitor. 497. 

Quadlink (allows you to run most Apple II 
programs directly on your IBM-PC or XT) 459. 
Silver Reed (letter quality, 132 column) 

Silver Reed EXP 550 Printer (16 CPS) . . . 589. 
TG 

Joystick.45. 

USI (monitors for graphics board) 

Pi-2 Monitor (12" green, with cable) .... 149. 
Pi-3 Monitor (12" amber, with cable) .... 159. 

DRIVES 

All drives are completely pre-tested 
Specify Drive A or Drive B for your PC 
Comes with complete step by step 
installation instructions 

Tandon 

TM 100-2 (5W') full-height drive (DS.DD) 239. 


TEAC 

55B (5V4") half-height drive (DS, DD, 

free *y’ cable & bracket with each pair . . 189. 

MEMORY 

64k Memory Upgrade Set for IBM-PC or 

XT system board . 59. 

64k Memory Upgrade Set for any memory 

board specify make of board . 59. 

Install memory upgrades & run diagnostics 

at time of board purchase only .10. 


DISKS 

Verbatim (with 5 year guarantee) 

Datalife Disks SS/DD plastic box of 10 .... 27. 
Datalife Disks DS/DD plastic box of 10 ... 37. 

Disk Drive Analizer.29. 

Flip Sort (holds 75 disks) .19. 
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You'll need 
a full-feature 
word processor to 
list all of the 
products in our 
Spring/ Summer 
Catalog 

Send for free catalog today. 


Strictly Soft Ware 1-614-587-2938 


To receive your free catalog right 
away, send this coupon to the address 
below. Do you want our □ Apple or 
□ IBM Catalog? Overseas mailing - 
$2.50. 


NAME 


STREET 


STATE 


CITY 

( ) - 

PHONE 


Strictly Soft Ware 
P.O. Box 338 
Granville, OH 43023 


ZIP 


LZJ 



Strictly 
Soft Ware 
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CALENDAR 


MAY 


May 3-6 

Personal Computer Userfest. 
Show includes IBM, Apple, 
and work-alikes. 

Chicago, 11 

Contact: Northeast Expositions, 826 
Boylston Street, Chestnut Hill, MA 
02167 

May 13-17 

Computer Graphics 84, the 
National Computer 
Graphics Association's Fifth 
Annual Conference and 
Exposition 
Anaheim, CA 
ContactEducation Coordinator, 
National Computer Graphics Assn., 
8401 Arlington Blvd., Suite 601, 
Fairfax, VA 22031 

May 14-18 

Fourth International 
Conference on Distributed 
Computing Systems 
San Francisco, CA 

Sponsor: IEEE Computer Society 
Contact.- IEEE Computer Society, 1109 
Spring St., Suite 300, Silver Spring, 

MD 20910 

May 21-23 

Custom Integrated Circuits 

Conference 

Rochester, NY 

Sponsor: Electron Devices Society of 
IEEE and the Rochester Section of 
IEEE 

Contact.- Dr. Aris Silzars, Tektronix, 
Inc., P.O. Box 500 MS 59-543, 
Beaverton, OR 97077 

May 22-25 

COMDEX Spring '84 
Atlanta, GA 

Contact: The Interface Group, 300 
First Ave., Needham, MA 02194 


JUNE 


June 21-23 

Great Southern Computer 
Show 

Jacksonville, FL 

Contact: Great Southern Computer 
Shows, P.O. Box 655, Jacksonville, FL 
32201, 904-356-1044 


June 26-28 
PCExpo 
New York, NY 

Contact: PCExpo, 333 Sylvan Ave., 
Englewood Cliffs, NJ 07632, 
201-569-8542 


JULY 


July 9-12 

National Computer 

Conference 

Las Vegas, NV 

Sponsor: AFIPS 

Contact: 1815 N. Lynn St., Suite 800, 
Arlington, VA 22209, 703- 558-3620 

July 23-27 

SIGGRAPH '84: Eleventh 
Annual Conference on 
Computer Graphics and 
Interactive Techniques 
Minneapolis, MN 
Sponsor: ACM-SIGGRAPH in 
cooperation with IEEE Technical 
Committee on Computer Graphics, 
Eurographics, the Minneapolis 
College of Art and Design, the 
University of Minnesota and the 
Science Museum of Minnesota. 
Contact: SIGGRAPH '84 Conference 
Office, 11 East W acker Drive, 
Chicago, IL 60601, 312-644-6610 


AUGUST 


August 21-24 

1984 International 
Conference on Parallel 
Processing 
Bellaire, MI 

Sponsor: Ohio State University and 
IEEE 

Contact: Conference on Parallel 
Processing, IEEE Computer Society, 
P.O. Box 639, Silver Spring, MD 
20901 

August 22-24 

1984 ACM Sigmetrics 
Conference on Measurement 
and Modeling of Computer 
Systems 

Cambridge, Massachusetts 

Contact: Association for Computing 
Machinery, 11 West 42nd Street, 

New York, NY 10036 
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Just Ask Our Customers 


Faster: “Remote operation with my Davong 
MultiLink ™ is as /asf as a staad a/one /BA/® PC XT” 

More Flexible: “I found out you actually have to stop 
the whole Omninet ™ network to increase disk capacity : 
Koa don Y unYft Davong MultiLink. 

More Powerful: “Our MultiLink supports five 
operating systems. 3Com only supports DOS. ” 

More Reliable: "... theArcnet ™ technology Davong 
uses has been proven in over5,000 installations. ” 

less Expensive: “Our 4-node MultiLink network saved 
us more than 40 % compared to a Nestar system. ” 


TM MultiLink is a trademark of Davong Systems 
TM Omninet is a trademark of Corvus Systems 
TM Arcnet is a trademark of Datapoint Corporation 
® IBM is a registered trademark of IBM Corporation 
CIRCLE NO. 278 ON READER SERVICE CARD 


Davong MultiLink operates with IBM PC, XT or any 
IBM plug-compatible microcomputer like Compaq, 
Corona or Columbia. At an average work station cost of 
only about $700. Add hard disks or printers to any 
terminal on the network as you need them. Contact 
Davong or your local dealer for complete details. Let 
Davong MultiLink solve your local area network 
problems. 

The Local Area Network Solution. ..Davong MultiLink 


Davong Systems, Inc. 

217 Humboldt Court 
Sunnyvale, California 94089 
Telephone: 408-734-4900 















igiiii rearrange it. edit it, improve it, decide you liked it better th< 
time, Jones wherever Smith appears, switch para¬ 

graphs around, personalize things that ought to be personal, see \ 
what you've written would look with different margins, in all capital k 
or with boldface headings, add or delete names or numbers from 
file away fleeting ideas and retrieve them whenever you want then 
automatically show you a “table of contents" of all your ideas in ca 
you've forgotten them, put a notion on “hold" while you do somet 


it ever before, entered. 

ft lets you do all this on an IBM® PC on a sin 
hard disk, and it can contain up to two file-cabinet c 
information, each drawer containing up to 32 file fol 
containing up to 32 pieces of electronic "paper” cor 
a single sentence to a thousand page book. 

This is command of the language. 

This is Leading Edge Word Processin g™: 






